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HAIL AND WINDSTORM OVER SOUTHEASTERN LOUISIANA, FEBRUARY 26, 1939 


By G. L. Canapay 
[Weather Bureau, New Orleans, La., March 1939] 


A hail and wind storm originated over north-central 
Lafourche Parish, La., at 10:45 p. m. on Febru 26, 
1939; light hail was first reported at Lafourche and k- 
port at that time. 

The storm moved east-northeastward, with an average 
speed of about 50 miles per hour, i tgnew. y path 65 miles 
long in 1 hour and 15 minutes. The path of falling hail 
varied in width from about 16 miles at its beginning to 
about 27 miles at its widest part over New Orleans and 
adjacent territory. The storm started from just east of 
Thibodaux about 10:45 p. m. and moved to New Orleans 
by 11:30 to 11:40 p. m.; it reached Violet at 12 midnight, 
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FiGurRE 1.—Approximate path and intensity of hailstorm of February 26-27, 1 at 
New Oriouma, La. 


after which it was lost to record over Lake Borgne. Hail 
was recorded at the Weather Bureau, New Orleans, from 
11:30 to 11:40 p. m., during which time it was principally 
heavy. Rain at 11:25 p. m., continued during the 
hail, and ended 10 minutes past midnight. The total 
measurement of rain and melted hail was 0.68 inch for the 
45-minute period. 

Heavy hail occurred along a fairly uniform strip about 
10 _— wide and 50 miles long in the middle of the storm 
path. 

The approximate path and the intensity of the hail- 
storm are indicated in figure 1. 
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Hailstones varied in size from one-fourth to three- 
fourths inch in diameter in New Orleans; stones nearly 
3 inches in diameter were reported from the vicinity of 
Arabi, St. Bernard Parish, and Westwego, Jefferson Parish, 
and some as small as one-eighth inch in a few areas. 

The hail reached an accumulated depth of 1 inch at the 
Weather Bureau in New Orleans and from 1 to 2 inches 
elsewhere in the city, and piled up as deep as 1 foot in corn- 
ners and along edges of buildings. Hail was observed to 
remain on roofs and on the ground in some sections until 
4 p. m. of the 27th even though the temperature at the 
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Figure 2.—Barogram, New Orleans, La., February 26-27, 1939. 


Weather Bureau, New Orleans, rose from 48° at midnight 
to 74° in the afternoon. 

A copy of the Weather Bureau, New Orleans, baro- 
graph trace is shown in figure 2. The barometric pressure 
ell slightly just prior to the storm, then rose rapidly 
about 0.25 inch. It then dropped sharply for a few 
minutes and afterward more slowly until it returned to 
normal near 1 a. m. 

In figure 3 the temperature changes srcomnenring the 
storm are indicated. There was a slow rise from 54° at 
10 p. m. to 57° at 11:30 p. m. When the hail began at 
11:30 p. m., there was a decided drop from 57° to 48° by 
midnight. 
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Pen arm is 14 cm, long; axis 5.32 cm, above clock flange 
Figure 3,—Thermogram, New Orleans, La., February 26-27, 1939. 
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Maximum wind velocities varied considerably over the 
ath of the storm and at most places were quite gusty, 
ting only a very few minutes generally, and wind direc- 
tions, for the most part, made very rapid shifts. How- 
ever, little tornadic tendency was noted. The wind 
direction at the Weather Bureau, New Orleans, was east- 
erly at the beginning of the hail, 11:30 p. m., but shifted to 
west and southwest at 11:39 and remained from that 
quadrant for 5 minutes, then shifted to easterly for 3 
minutes, again to westerly for 4 minutes and at 11:52 
returned to easterly. 

The maximum 5-minute velocity recorded at New 
Orleans was 25 miles per hour from the southwest at 11:40 
p. m., during which time an extreme velocity of 32 miles 
per hour occurred. Much higher extreme and maximum 
5-minute velocities evidently occurred in some other sec- 
tions of the storm area. A 90-mile gust (uncorrected) was 
recorded by the anemometer atop the Huey P. Long 
bridge across the Mississippi River, a short distance up- 
stream from New Orleans, at an elevation of 265 feet 
above sea level. 

Damage in the storm area, outside of the city of New 
Orleans, from both hail and wind, is estimated to be 
$50,000, consisting chiefly in loss of crops, buildings, and 
trees. In and around New Orleans it is estimated that 
the damage was at least $150,000; many buildings, trees, 
plate-glass windows, and signboards were either partiall 
or totally destroyed. A 210-foot steel radio tower whic 
was designed to withstand a 70- to 75-mile gale, was blown 
to the ground. Most damage was done by hail to flowers, 
shrubs, tender trees, truck crops, automobile tops, and 
house roofs. Some damage by rain and hail was also done 
to contents of buildings from which roofs had been totally 
or pratially removed by the wind. 

he photograph, shown as figure 4, was taken at Pry- 
tania and Harmony Streets in New Orleans, near the end 
of the storm. (Photograph by the New Orleans States.) 


THE MACGREGOR ARCTIC EXPEDITION TO ETAH, GREENLAND, JULY 1, 1937 TO 
OCTOBER 4, 1938 


By Cuirrorp J. MacGrecor 
{Weather Bureau, Horseheads, N. Y., March 1939] 


Plans were made during the Second International Polar 
Year to have the United States reoccupy Fort Conger, 
Ellesmere Island, Canada, for the purpose of meteorolog- 
ical, magnetic, and auroral observations. The United 
States was unable, however, to carry out the full program 
outlined by the Commission, and therefore no station was 
in operation in Ellesmereland or North Greenland, leaving 
a large blank area on the charts. During the writer’s stay 
at Point Barrow, Alaska, for the Polar Year, he decided to 
reoceupy Fort Conger as soon as the necessary arrange- 
ments could be made; and in the fall of 1936 the organi- 
zation of this trip became possible. 

In the spring of 1937 a three-masted schooner, well 
constructed for use in the polar ice, was purchased in 
Newfoundland, and brought to Port Newark, N. J., where 
new motors were installed, and the ship reconditioned for 


the expedition, with new lines, rigging, sails, cabins, and 
internal bracing. 

Leave of absence was obtained from the United States 
Weather Bureau for the purpose of leading the expedition. 
Personnel was secured for the special work to be done, such 
as magnetic and airplane surveying, making a total of 10 
members. 


The expedition had four main objectives: 

1. To collect weather data from the Polar Basin, with 
especial reference to the effects of conditions in the polar 
regions to the formation of polar air masses and the 
weather of lower latitudes. 

2. To make a magnetic survey for the Carnegie Insti- 
tution of Washington. 

3. To photograph the aurora borealis and study its 
effects upon radio transmission. 

4. To explore the Polar Basin northwest of Ellesmere- 
land, Canada, in order to clear up the question of Crocker 
Land which Peary placed on the maps more than 30 years 
ago and which we found to be nonexistent. At the same 
time a study was made of the customs and mode of life of 
the Polar Eskimo, and of the wildlife. 

The United States Weather Bureau, the Julian P. Friez 
Co., and the Weston Electrical Co. supplied the necessary 
meteorological instruments, and the American Oxygen 
Co. of Harrison, N. J., provided the hydrogen for inflating 
the balloons. The Monroe Calculator Co. loaned an 
adding machine; and most of the records were compiled in 
the field. Electric current was supplied by Exide bat- 
teries, kept charged by small windchargers. 
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NARRATIVE 


The expedition set sail from Port Newark, N. J., on 
July 1, 1937, for Lunenburg, Nova Scotia, where a week 
was spent in adjusting the radio and loading the balance 
of supplies and instruments. After leaving here a supply 
of fresh water and fruits was secured at Sydney, Nova 
Scotia, and the ship was headed for the Straits of Belle 
Isle, where a severe gale and fog were encountered. At 
midnight, the Battle Harbor light was cleared, the last 
light that would be seen for over a year, and the ship 
headed north-northeast for the coast of Greenland under 
full sail, dodging icebergs and floe ice. After arrival off 
Greenland 60 hours later, the wind died away, and the 
motors were used while heading north for Idglorsuit, 
Greenland, where tg and fr water were secured. 
After departure from Idglorsuit, on August 15, 1937, as 
many as 2,000 icebergs could be seen at one time; and 
from here on the ship encountered much ice in Baffin Bay. 

At the lower end of Robertson Channel, in latitude 
80°15’ N., we were stopped by a wall of ice 15 feet thick. 
Unable to proceed farther, we tried to seek shelter in 
Ellesmere Island only to find the whole coast blocked with 
ice. We therefore drifted south along the Greenland 
coast; it was necessary to get into winter quarters as soon 
as possible, because new ice was already forming, and 
there was danger of becoming frozen in. We arrived in 
Foulke Fiord, August 31, 1937. The charts showed 40 
feet of water, and the ship drew only 12 feet, but much to 
our surprise we soon saw rock a few feet below the water, 
and the next thing we knew we were on the rock. The 
tide went out and left the ship high and dry, but by 
unloading part of our supplies we were able to refloat at 
the next high tide. However, a severe storm blew the 
ship out to sea, the anchors being unable to hold on the 
rocky bottom. After two days we were able to get back 
to Reindeer Point, Greenland, near Etah. One of the 
motors was damaged in the storm, putting such a load on 
the other motor that it exploded and set fire to the ship. 
Once back in the harbor, we found that most of the sup- 
noe were under water, as a 10-foot tide ebbed and flowed 

ere. 

The ship was unloaded, and work started on the build- 
ing. Observations were begun September 8, 1937. The 
instrumental equipment included barometers, barograph, 
thermometers, thermograph, triple register, shelter-sling 
psychrometer, rain-gage, sunshine recorder, theodolite 
and balloon equipment, and also an aerometeorograph 
which, however, we were unable to use. All observations 
were made on 75th meridian time, to conform with 
observations made in the United States. Observations 
were made hourly; and coded reports transmitted daily 
to the United States by our own radio, and then sent by 
land line to the United States Weather Bureau at Wash- 
ington. Pilot-balloon observations were made _ twice 
daily except during December and January. All obser- 


vations were continued until the hour of sailing, July 7, 1938. 
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On the trip homeward, the Baffin Bay ice jam held the 
ship for 6 weeks; and it was not long before we discovered 
that the severe winter had crippled the vessel more than 
we had expected. Several seams had opened up, and 
constant pumping was required during the last 10 days 
before we reached St. John’s, Newfoundland, where re- 
pairs were made. On the voyage to New York, we 
encountered the tropical hurricane that moved up the 
Atlantic coast in September, 1938, and lost the forecastle. 
Wecameinto New York after being out 15 monthsand 4 days. 

It is hoped that similar observations may be conducted 
in the near future at some point farther to the west, per- 
haps in northern Alaska or in Banks Land or Victoria 
Land, to obtain further data to aid in the study of the 
polar air masses that often pour down over the United States. 


SUMMARY OF SURFACE METEOROLOGICAL DATA 


Monthly meteorological summary, Etah, Greenland Station 


{Latitude 78°20’ North, longitude 72°42’ West] 
SEPTEMBER 1937 


° Relative humidity 
Temperature, °F. (percentage) Precipitation 
Wind, 
prevail- | Weather 
dine. of d 
Maxi-| Mini- «| Local to 
mum | mum Mean |A. M. nese P. M.*| Total p. m.* tion 
(un- 
melt- 
ed) 
In. In. 

32 20 26 81 70 68 | 0.00 
26 20 23 88 82 93; .00 
32 22 27 04 72 61; .00 Clear. 
| 32 21 26 82 76 81} .00 .0|} NE.. Cloudy 
33 20 26 7 78 76 T Cloudy 
33 30 32 88 73 73 | .00 -0 | NESE_| Cloudy 
30 25 28 76 88 .00 Cloudy 
25 19 22 78 67 64; .00 Clear. 
27 19 23 72 75 72 T Clear. 
32 17 24 72 77 .00 .0 | NE....| Clear. 
 _—s 31 24 28 7 80 88 T T | SW....| Cloudy. 
28 22 25 97 93 92; -0 | SW_...| Cloudy. 
| ee 29 22 26 78 83 85; .01 Cloudy. 
34 21 28 67 58 49 . 00 -0 | N_.....| Pt. cloudy. 
34 25 30 43 46 58 .00 | SW....| Clear. 
27 30 56 60 58 . 08 Fa, eee Cloudy. 
29 26 28 75 89; .21 2.1 | SE.....| Cloudy. 
= 27 25 26 68 70 69 T T | SE.....| Cloudy. 
29 19 24 70 73 | .03 Cloudy. 
19 12 16 78 76 73 | Cloudy. 
| = 18 10 14 69 63 86) .00 .0 | NW....| Cloudy. 
32 15 24 48 54 73 | .00 -0| NW....| Pt. cloudy. 
Mean.| 29.4; 210] 25.2 75 73 74) 


* 7a. m. and p. m., 75th meridian time. 
T indicates a trace of precipitation. 
¢ Sunrise to sunset. 
Total. 
SUMMARY 


Barometric pressure.—Monthly mean, 29.91; highest, 30.34, Sept. 10; lowest, 29.57, 

Sept. 12. 
‘emperature.—Highest, 35, Sept. 24; lowest, 10, Sept. 29. 

Precipitation.—Greatest amount in 24 hours, 0.21, Sept. 25. Snowfall, greatest 24-hour 
amount, 2.1, Sept. 25; snow on ground on 15th, 0.0; and at end of month, 2.3. 

Wind.—Prevailing direction, E.; average hourly ayo 9.6. 

Weather.—Number of days clear, 5; partly cloudy, 2; cloudy 13; with measurable pre- 
cipitation (0.01 inch, or more), 6. 

Miscellaneous phenomena—Dates of.--Sleet, Sept. 20, 21. 
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Monthly meteorological summary, Etah, Greenland Station—Con, Monthly meteorological summary, Etah, Greenland Station—Con. 
OCTOBER 1937 NOVEMBER 1937 
Relative humidity Relative humidty 
z Temperature °F. (percentage) Precipitation Temperature °F. (percentage) Precipitation 
| Wind Wind, 
prevail-| Weather, prevail- | Weather, 
Date ing Date ing character 
mum | mut | noon p. m.* mum | mum p. m,* 
(un- (un- 
melt- melt- 
ed) ed) 
In. | In. In. | In. 
26 2 60 35 | 0.00 0.0 | NW__.| Pt. cloudy 6 2 59 63 95 | 0.00 Clear. 
27 w 55 70; .00 .0| NE_._.| Pt. doudy » 6 3 4 59 74 89 | .00 .0 NW_...| Cloudy 
4 »” 20 25 69 70 63 | .00 .0| NW__. . cloud arn 6 0 3 88 55 89; .00 .0 | NW__..| Cloudy 
4 15 20 80 78 70 = T | NE_...| Cloudy. 10 76 76 70 T T | NW_..-| Cloudy. 
5 15 9 12 73 56 53 T | NE_.-..| Cloudy. 4 —2 1 83 87 87 T Pt. cloudy 
6 22 7 4 57 74 75 y - T | NW__.| Pt. cloudy abi 6 0 3 70 73 73 4 T | NW....| Cloudy. 
7 26 22 2 62) 04 65 | .00 -0 | NE___.| Cloudy. 10 4 7 84] 86 .01 .1 | NW___.| Cloudy. 
8 15 20 60 87 84 .02 .2| NW__.| Cloudy. 12 76 90 81 | .03 Pt. cloudy 
w 18 7 12 65 71 i T (4) Pt. cloudy. ll 3 7 73 67 63 = T | NW_...| Cloudy. 
10 18 13 M4 90 85 .10 1.0 ...| Cloudy. 14 7 10 91 83 91; .02 .2| NW_...| Cloudy. 
il 10 15 76 89 45 T i NW...) Ft. dante. ll 2 6 91 66 86) .04 Cloudy. 
12 23 10 16 66 90 79 Cloudy. 5 0 2 93 68 .00 Clear. 
13 10 2 6 95 89 05 . 07 Sb RE Cloudy. 13... 3 -3 0 76 53 76 T T | NW....| Clear. 
4 -1 2 82 90 86 | .1 | N......| Pt.cloudy. 14..... 10 0 5 68 64 70 | .01 .1| NW_._.| Pt. cloudy 
15 1 —6 —2 47 81 88 T | Clear 12 -1 6 70 88 95 | .00 .0 | Clear. 
16 ~—12 69 90 71 cloudy. 16... 17 12 14 96 67 86 Cloudy 
17 1 —5 79 77 83 .00 16 7 12 86 87 91) .06 .6 | NW__..| Cloudy 
2 —3 0 65 53 75 | .00 .0| NW... Pe 8 0 4 95 82 76 | .08 .3 | NW....| Cloudy 
19... 4 -3 0 72 38 60 | .00 .0| NW__.| Pt. cloudy. 19__. 12 1 6 84 84 .02 .2| NW_...| Cloudy 
2% 7 3 58 60 78 | .00 Clear. 13 + 8 83 84 89} .02 .2| NW.._.| Cloudy 
21 17 6 12 90 80 76 T ak et Pt. cloudy eS ll 5 s 95 95 96; .10 1.0 | NW__._| Cloudy 
22... 22 18 80 64 Cloudy. 16 7 12 82 89 82) .06 .6| SW____| Cloudy. 
22 17 20 87 93 .03 Cloudy 10 2 6 78 70 91} .02 .2 | NW_...| Cloudy. 
24 2 16 20 92 37 94; .08 .3 | SE..... Cloudy 24... 6 —3 2 77 S4 88 T T | NW__._| Pt. cloudy 
26 26 20 23 60 63 80 | .00 .0| NE.._.| Cloudy. 6 —5 0 72 71 73 T | NW____| Pt. cloudy. 
21 il 16 64 62 69 .00 .0| N__....| Pt. cloudy -3; 70 44 70) .1 | NW_...| Pt. cloudy. 
27 16 il M4 73 38 77 | .00 .0| NW__.| Clear. —2 -8 —5 68 83 | .00 .0| NW___.| Pt. cloudy 
24 16 ll 14 70 7 92 7 T | NW_..| Cloudy. Biwi 10 -7 2 66 61 90 T T | NW._...| Cloudy 
il 0 6 68 90 78 yy T | NW...) Pt. cloudy 10 4 79 75 78 | .10 1.0} NW.__..| Cloudy 
3 —2 0 77 62 62 .00 SO lear. 30... 3 -1 88 46 80 | .00 .0 | WNW.| Clear. 
3 -1 1 36 52 76 . 00 Clear. 
Mean. 8.6 .4 4.5 79 73 65.3) NW_. 
Mean 15.5 7.3 11.4 70 72 74/527) NW... 
*7 a.m. and p. m., 75th meridian time. 
*7 a. m, and p. m., time. T indicates a trace of precipitation. 
T Indicates a trace of precipitation. * Sunrise to sunset. 
« Sunrise to sunset. > Total. 
SUMMARY 
SUMMARY 
Barometric pressure-—Monthly mean, 29.94; highest, 30.62, Nov. 11; lowest, 29.48, 
Barometric pressure._Monthly mean, 30.01; Oct. 24; lowest, 29.56, Oct. 20. Nov. 22 
Temperature.—Highest, 30, Oct. 3; lowest, '~12, O Tuanperafare. —Highest, 17, Nov. 16; lowest, —11, Nov. 26. 


Prec 


amen 1.0, Oct. 10; snow on ground on 15th, 2.6; and at end of month, 2. 


Wind.— Prevailing direction, NW.; average ‘hourly velocit 
Weather.-Number of days clear, 6; partly cloudy, 13; 


precipitation (0.01 inch, or more), 7. 


pitation.—Qreatest amount in 24 hours, 0.10, “Oot. 10. Snowfall, . + a 24-hour 


» 11.3. 
ends, 12; with measurable 


Prectpitation.—Greatest amount in 24 hours, 0.10, Nov. 21. 


Snowfall, greatest 24-hour 


amount, 1.0, Nov. 21; snow on ground on 15th, 2. 0; and at —% = cma. 5.0. 


Wind.— — Prevailing ‘direction, NW; average hourly velocit 
Weather.— Number of days clear, 5: partly cloudy, 7; clou 


cipitation (0.01 inch, or more), 14. 


Ay with measurable pre- 
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OcroBER 1939 
Monthly meteorological summary, Etah, Greenland Station—Con. 
DECEMBER 1937 
Temperature °F Precipitation 
Wind, 
Snow-| prevail- | Weather, 
Date | ing, | 
Maxi- | Mini- +| Local « to 
mum | mum Mean /A. M. meen P. M.*| Total p.m.* tion 
(un- 
melt- 
ed) 
In. In. 
—10 49 69 44 | 0.00 Pt. cloudy, 
2. 3 —5 -1 68 68 70 | .04 .4| NW__..| Pt.cloudy. 
3. 8 -1 4 70 86 8&8 | .00 .0 | NW___| Clear. 
4. 2 —6 —2 67 59 60 T T | N___...| Clear. 
5. 10 —6 2 72 77 75) .04 .4| NW_-..| Pt. cloudy. 
6. 7 0 4 56 85 93 = T | NW-_--.| Clear. 
6 —2 2 88 68 79 | .02 Pt. cloudy 
8. —1 —6 64 28 51 = T | Clear. 
—10 29 82 68 | .00 .0 | NW_-__| Clear. 
10... -17| —14 45 31 31 00 | NW___| Clear. 
—10 63 82 76 T Pt. cloudy 
—7} —12|; —10 68 63 .01 NW__.]| Pt. cloudy 
4 —4 71 80 85 | .04 .4| NW___| Cloudy. 
14___ —-8} —15| —12 81 75 76 | .03 .3 | NW__.| Pt. cloudy 
| —9| —15| —12 66 77 68 T T | NW__.| Pt. cloudy 
-10 63 81 76; .02 .2| NW__.| Pt. cloudy 
| —12 —6 61 65 57 |) .01 Pt. cloudy. 
-—12 57 44 88 | .00 loudy. 
-14| —21 —18 45 R4 82; .00 .0 | Clear. 
—19 61 61 83 | .00 .0 | Clear. 
21... —16 56 19 53 | .00 NW_. lear. 
—15 —12 61 72 88 | .00 .0 | NW_-_-| Clear. 
52 68 59 T T | Pt. cloudy 
—§| —8 72 73 79 T T | NW_-_.| Pt. cloudy. 
-9 55 50 78 |} .00 lear. 
—7| 61 27 78 | .00 .0 | NW_-_.| Clear. 
2} —4 76 51 73 | .00 .0| NW__.| Pt. cloudy. 
2; —11 79 58 55 .04 .4| W___..| Pt. cloudy. 
2.....| —0 56 54 73 3) Pt. cloudy. 
—16| 57 52 77 | .00 Clear. 
-—10 52 48 72 T T | NW__.| Pt. cloudy. 
Mean.| —3.7 |—11.7 | —7.7 62 62 71} 25) NW... 


*7 a. m. and p. m., 75th meridian time. 
T indicates a trace of precipitation. 


SUMMARY 


Me aereecm pressure.—Monthly mean, 30.07; highest, 30.84, Dec. 8; lowest, 29.48, Dec. 

Temperature.—Highest, 10, Dec. 5; lowest, —22, Dec. 20. 

Precipitation.—Greatest amount in 24 hours, 0.07, Dee. 13-14. Snowfall, greatest 24- 
hour amount, 0.7, Dec. 13-14; snow on ground on 15th, 6.3; and at end of month, 6.3. 

Wind. —Prevailing direction, NW.; average hourly velocity 10.0. 

Weather.—Number of days clear, 13; partly cloudy, 16; cloudy, 2 2; with measurable pre- 
a (0.01 inch, or more), 9. 

iscellaneous phenomena—Dates of.—Halos, lunar, Dec. 14, 164 
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Monthly meteorological summary, Etah, Greenland Station—Con. 
JANUARY 1038 


° Relative humidity 
Temperature °F. (percentage) Precipitation 
Wind, 
— "| prevail- | Weather, 
Date p. m ms 
| Mean |A. M. P. M.*| Total p,m.* tion 
un- 
melt- 
ed) 
In. In. 
-12 57 77 63 | 0.01 0.1 | NNW_.| Pt. cloudy. 
+12 -9 57 51 73 | .00 .0| NW__..| Pt. cloudy. 
0; —6 59 86) .0l .1| NW_...| Pt. cloudy. 
-7 S4 83 68 .00 .0 | NW._..| Pt. cloudy. 
-7| —10 76 73 42; .00 .0 | NW___.| Clear. 
1| —5 78 65 93 T Cloudy. 
—13 -7 73 &9 66 Clear. 
-7 —14 —10 52 74 64 . 00 .0 
3 —2 42 82 75 | .02 
2 -8 -3 56 92 72) .00 .0 
—18 —12 50 76 87} .00 .0 
-18| —25| —22 43 78 76 | .00 .0 
—22; —2%| —24 76 76 24; .00 .0 
—18 —21 80 ot 82 T T 
—20 —22 82 81 63 .00 .0 
-19| —2%| —22 59 29 76; .00 .0 
—25| —22 39 77 53} .00 .0 
—21 | 53 77 78} .00 .0 
—17| —24| —20 59 83 81) .00 .0 
—16 82 59 56} .00 .0 
-7 —12 —10 70 63 79) 
—11 78 8Y 89 T = 
—6 —10 -8 70 90 81 . 08 
—8 —10 70 90 59; .00 
—17 76 75 71 .00 .0 
-9 -—14 70 63 87 .03 -3 
—2 | —30| —25 28 72 7 .00 .0 
—22; —26 74 53 76) .00 .0 
-17 —23 —2 43 63 | .00 .0 
—19| —13 69 34 68 | .00 .0 
—10 —16 -13 74 50 76; .00 .0 
|—17.8 |—14.2 64 71) ‘11 


*7 a. m. and p. m., 75th meridian time. 
T indicates a trace of precipitation. 
« Sunrise to sunset. 
Total. 
SUMMARY 


Barometric pressure.—Monthly mean, 29.87; highest, 30.48, Jan, 5; lowest, 20.32, Jan. 20, 

Temperature. aiichest, 3, Jan. 9; lowest, —30, Jan. 27. 

Precipitation .—Greatest amount in 24 hours, 0. 03, Jan. 23,26. Snowfall, greatest 24-hour 
cama. 0.3, Jan. 23, 26; snow on ground on 15th, 6.6; and at 17 of month, 7.3. 

Wind. —Prevailing direction, NW.., average hourly 

Weather.—Number of days clear, 13; partly cloudy, 6; Piiaee, 12; with measurable 
precipitation (0.0! inch, or more), 6. 

Miscellaneous phenomena—Dates of.—Halos, lunar, Jan. 8, 13, 15. Fog, light, Jan. 


4 
4 
1 
1 
1 
1 
1 
| 
| 
1 
1 
> Total, 
26, 27. 
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Monthly meteorological summary, Etah, Greenland Station—Con. 
FEBRUARY 1938 


° Relative humidity 
‘Temperature °F. (percentage) Precipitation 
Wind 
Snow- 4 
Date fall Weather, 
direc- | of day 
Maxi-| Mini +| Local to y 
mum | mum | Mean |P. Total) , tion 
(un- 
| melt- 
ed) 
In. In 
—M 63 63 74 | 0.00 0.0 | NW_...| Clear 
~10 |; —14 76 63 74} .00 .0| NW__.| Clear. 
-B —16 24 68 76) .00 .0 | Clear. 
—165| —12 59 50 .00 .0 | NW_..| Clear. 
5 ~8| 63 88 | .00 .0| NW-...| Clear. 
6 78 82 66 .00 .0 | NW__.| Clear. 
7 75 42 57 | .00 .0| NW_-.| Clear. 
—12 —8 79 73 | .00 .0| Cloudy. 
9... -6 73 79 | .00 .0| NW_._| Pt. cloudy. 
10 | ~—15 87 RS 87) .00 .0 | NNW-_-| Clear. 
11 58 66 .00 oF Clear. 
12 —12 68 77 .00 .0 | NW__..| Clear. 
13 —10 82 68 70} .00 .0 | NW_-.| Clear. 
14 0 53 71 .08 .3 .--| Cloud 
~3 77 75 56 T | NW.-.| Cloudy 
16... 4 -7 82 76 82 7 Cloud 
17 J --2 ~12 —7 78 66 69 .00 .0| W__...| Pt. cloudy 
18 3 RS 7 75) .O1 loudy. 
19 -17| —12 81 RY 69 = T | E_..-..| Pt. cloudy. 
~16 —22 51 81 82 .0 | NW__.| Clear. 
21 —18 53 69 | .00 Clear. 
22 —17 63 69 | .00 Clear. 
y-) ~9 —19 -M4 77 58 72 T T | NW__..| Pt. cloudy. 
24 ~25 78 81 .00 .0| Clear. 
25 78 7 77\ .00 Clear. 
-21| 87 | 53 29 Pt. cloudy. 
7 —22 16 63 h2 .02 
Mean.| |~17.0 |~12.9 6s 70 70 | 16) NW_. 
m. one p. m., 75th time. 
T indieates a trace of precipitation. 
Sunrise to snnset. 
Tota 
SUMMARY 


; _, Berometrie pressure.— Monthly mean, 29.92; highest, 30.63, Feb. 19; lowest, 29.22, Feb. 


“Tem erature. —Highest, 8, Feb. 18; lowest, —26, F 

Precipitation.—Greatest amount in 24 hours, 0.03, oo 14. Snowfall, greatest 24-hour 
amount, 0.3, Feb. 14; snow on ground on 15th, 7.4; and at end of month, 7.7. 

Wind.--Prevailing direction, NW; average hourl velocity, 10.0. 

Weather.-Number of days clear, 16; partly cloudy, 5; cloudy, 7; with measurable pre- 
cipitation (0.01 Inch, or more), 3. 

Miscellaneous phenomena- -Dotes of.—Fog, light, Feb. 10, 14, 15, 19, 23, 26, 27, 28, fog, 
dense, Feb. 26, 27 


1939 
Monthly meteorological summary, Etah, Greenland Station—Con. 


MARCH 1938 
° Relative humidity 
Temperature °F. (percentage) Precipitation 
Wind, 
— prevail- | Weather, 
direc. of day * 
Maxi- Mini- . Local * to 
mum | mum Mean |A. M. nese P. M.*; Total p.m.* tion 
(un- 
melt- 
ed) 
In. Tn. 
) —10 -9 70 79 | 0.02 0.2 | SE__._. 
-8| -17| -—12 70 52 86 | .00 .0| NW.__.| Pt.clouay. 
-19| —16 76 65 70 Pt. cloudy. 
-8| —13 70 86 72 Pt. cloudy. 
—13 85 86 88 .00 .0 | NW____| Clear. 
—10 63 68 79; .00 .0 ....-.| Clear. 
0; -12 —6 66 83 73) .Ol Cloudy. 
3 —6 -2 76 85 82} .02 .2| NW_...| Cloudy. 
9 5 —6 0 71 58 74 T | NW__..| Pt. cloudy 
—8 —4 75 78 68; .00 .0 | NW___.| Pt. cloudy. 
—2 —5 79 69 00 .0 | NW___.| Pt. cloudy 
| --10 78 51 84 Clear. 
13 7 0 4 85 93 84 | .03 .3 | NW....| Cloudy. 
14 3 77 89 92; .12 1.2 | NW__..| Cloudy 
15... 7 3 5 92 87 89 | .02 .2| NW___.| Cloudy 
3 —2 0 81 93 R4 Cloudy 
17. 0 —4 §2 82 84); .00 .0| NW_._.| Cloudy 
-5| —17 78 69 76) .00 .0 | Cloudy 
—13 —19 —16 67 63 64 . 00 Clear. 
20 —16 —21 —18 63 85 83 | .00 Clear. 
—15 65 62 62 | .00 je Clear. 
—10 —12 82 67 61 00 Clear. 
-9 —12 75 59 64); .00 Clear. 
24... —6 —15 —10 74 91 60; .00 .0| NE.___.| Pt. cloudy 
—8 —19 72 46 49; .00 .0| NE....| Clear. 
-3 —i4 76 60 82; .00 .0 ....-.| Clear. 
—4| —10 89 74 57} .00 .0 | NE_...| Clear. 
—10 85 63 82} .00 .0 Clear. 
2... 2 —6 —2 90 62 67; .00 Cloudy 
4 —12 89 82 54 . 00 lear. 
61 66 46 . 00 Clear. 
Mean.; —3.0 |—11.9 | —7.4 76 73 74 | $22] 
i 


*7 a. m. and p. m., 75th meridian time. 
T Indicates a trace of precipitation. 


¢ Sunrise to sunset. 
> Total. 
¢ Direction indeterminate. 
SUMMARY 
i 7 pressure—Monuthly mean, 29.91; highest, 30.48, Mar. 31; lowest, 28.92, 
ar. 1 


¢.—Highest, 14, Mar. 14; = Mar. 20. 
Precipitation.—Greatest amount in 24 0.14, Mar. 14, 15. Snowfall, greatest 
shears amount, 1.4, Mar. 14, 15; snow on poco on ‘th, 7.5, and at end of ae 6.5. 
Wind. —Prevailing direction NW.; average hour! velocity, 10.6. 
Weather.—Number of days clear, i4; partly clou 7; cloudy, 10. 
Miscellaneous phenomena Dates of.—Fog, light, Mar. 1, 2, 16, 17, 18, 24, 30, 31. 


A 
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APRIL 1938 MAY 1938 
° Relative humidity ° Relative humidity 
Temperature °F. (percentage) Precipitation; Temperature, °F. (percentage) Precipitation 
Wind, Wind 
prevail- | Weather, prevail- Weather 
Date ing character Date ing 
Maxi-| Mini- +| Local Pio | direc | of day * Maxi-| Mini- «| Local Pio | direc: | of 
mum | mum | Mean /A. oon |P- Total m.*| ton mum | mum | Mean |P- M.*/ Total m.*| tion 
un- un- 
melt- melt- 
ed) ed) 
In. In. In. In. 
2 —8 —3 61 75 17 | 0.00 Clear. 14 5 10 65 73 55 Pt.Cloudy. 
5 —5 0 61 62 66; .00 .0 | NE_._.} Clear. 18 8 13 76 81 79 | 0.02 0.2} SW._..| Cloudy. 
13 -1 6 71 71 .00 Pt. cloudy 15 12 82 62 60 T T | 8_....-..| Cloudy 
10; —15 —2 39 63 49 .00 2) loudy. 14 10 12 86 84 79) .04 .4| SW_...| Cloudy. 
—21 —16 70 50 23) .00 Pt. cloudy 12 9 10 73 90 65; .01 Cloudy. 
—13 —16 55 59 69 .00 lear. 18 13 85 57 67 .00 .0 | SE..... Cloudy. 
8......; —I6 8; (NE ‘2 }ctouay 13 3 8| 74] .0| E...... Pt, cloudy. 
-3 —10 —6 69 69 12; .01 Clear. 7 1 4 55 74 .00 
10__- —7 85 56 33 | .00 Clear. 10 3 6 72 68 65 | .00 Clear 
2); —6 51 68 23 | .00 .0 | ENE__| Clear. 12.. 25 6 16 83 71 81; .00 Pt. cloudy. 
~1 -7 65 65 69 | .05 -5 | E_._...| Cloudy 27 14 20 S4 86 .00 .0 | W_.....| Clear. 
12 —5 4 73 62 55 T T | NE. Cloudy. 31 14 22 74 75 | .00 Pt. cloudy. 
13 4 73 .00 Pt. cloudy 28 20 24 78 75 81 | .00 O04 Pt. cloudy. 
2 67 70 50 | .00 -0 | NE..-_.| Clear. 34 20 27 78 78 78 | .00 -0 | NE. Clear. 
6 —2 2 62 42 48} .00 Clear. 34 24 29 78 69 66; .00 Oloudy. 
3 —6 —2 58 65 52] .00 Clear. 34 23 28 72 58 88} .00 Pt. cloudy 
9 —7 1 50 81 79} .02 .2 | NE.._.| Cloudy 29 21 25 68 64 .0} E. lear. 
12 —4 4 91 78 75} .09 Cloudy 30 20 25 68 36 | .00 E.. Clear, 
1 -3 87 72 64} .00 lear. 33 22 28 63 56 41 .00 .0} E.. Pt. cloudy. 
14 —6 4 77 80 84] .03 .3 | SW_._.| Cloudy 38 25 32 63 54 54) .00 Pt. cloudy, 
17 10 14 89 73 88} .05 | NE_.-..| Cloudy. 36 26 31 51 44 45 | .00 lear. 
20 4 12 78 53 45 T T | NE..--| Pt.cloudy 24... 35 28 32 49 45 49) .00 Clear. 
, 10 0 5 73 72 71 | .00 .cloudy 40 30 35 47 59 50 | .00 .0 | NE.. Clear. 
13 3 8 73 65 69 T | SW.___| Cloudy. 43 31 37 56 44 50 | .00 Clear, 
12 0 6 56 70 49; .00 Clear. 42 33 38 46 46 51 -00 Clear. 
12 3 82 63 T T | NE..--| Clear. 39 30 34 44 73 72} .00 .0| Clear. 
13 2 8 71 63 54) .00 .0 | NE. Clear. 36 27 32 80 81 80; .00 SW. Pt. cloudy. 
14 5 10 57 70 .O1 Clear. 40 32 36 53 39 54; .00 lear. 
30 24 8 16 73 92 55 01 }re cloudy 31 25 28 60 95 74 .00 Pt cloudy 
Mean.| 27.6) 17.6) 22.6 70 66 65) >%.07 
Mean. 6.8 | —5.3 66 57 | °3.1 
*7 a.m. and p. m., 75th meridian time. 
*7a.m.and p. m., 75th meridian time. T indicates a trace of precipitation . 
T indicates a trace of precipi tation. « Sunrise to sunset. 
¢ Sunrise to sunset . Total. 
> Total ¢ Direction indeterminate. 
SUMMARY SUMMARY 
P< eaad pressure.—-Monthly mean, 29.96; highest, 30.48, Apre 23; lowest, 29.24, a pressure.—Monthly mean, 30.20; highest, 30.87, May 6; lowest, 29.57, May 
pr. 12. 
Tem ‘ure.—Highest, 24, Apr. 30; lowest, —21, Apr. 7. te = .—Highest, 43, May 26; lowest, 1, May 10. 
Precipitation.—Greatest amount in 24 hours, 0. i, Apr. 18,19. Snowfall, greatest 24- Pre ion.—Greatest amount in 24 hours, 0. 04, May 4. Snowfall, ee 24-hour 


hour amount, 1.1 Apr. 18, 19; snow on ground on 15th, 6.0, ane 1 end of month, 6.6. 
Wind.—Prevailing direction, E.; average hourly velocity, 
Weather.—Number of days clear, 15; partly cloudy, 6; c 
cipitation (0.01 inch, or more), 9. 
Miscellaneous phenomena— Dates of.—Fog, light, 8, 9, 19. 20. 


ae 9; with measurable pre- 


0. Ma 


4; snow on ground on 15th, 5.7; and at wad re month 0 


"—Prevai ing direction E, average hourly velocity, 8.1. 
Weather .—Number of days clear, 14; partly cloudy, 10; cloudy, 7; with measurable 
a (0.01 inch, or more), 3. 


ellaneous phenomena— Dates of.—Halos, solar, 1, 7, 23, 30; fog, light, 2, 4, 5. 
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<2 
Joe UPPER AIR WIND ROSES 
ental BASED ON OBSERVATIONS MADE BY 


SURFACE 


FIGURE 4 MONTH (JUNE 1938) 


MacGREGOR ARCTIC EXPEDITION 
NEAR ETAH, GREENLAND 
(78° 20'N-72°42' w) 
SEPTEMBER 1937 - JUNE 1938 


LENGTH OF LINES REPRESENTS PERCENTAGE FREQUENCY 
NUMERALS AT END OF LINES ARE AVERAGE VELOCITIES IN METERS PER SECOND 
(1 S.* 2.24 M.P.H.) 
ITALIC TYPE AT RIGHT OF WIND ROSES INDICATES NUMBER OF OBSERVATIONS 
FIGURES IN CIRCLES SHOW PERCENTAGE OF CALMS 
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PERCENTAGE FREQUENCY SCALE 
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SPRING 
Temperature, °F. Precipitation 12 9 
Snow-| prevall- | Weather, 
a. of day « 
Maxi-| Mink | Mean M.*| Total tion 
(un- 8 
melt- 
ed) 
In. In. 14 
2] 30| so| 49| 49|.7T| Pt. cloudy. 
36; 31| 53] 48| 60/000] 0.0] Clear. 
37| 30; 34] 62| :00| :0| Pt.cloudy 5 (27) 
36| 30| 33| 63| 66| 78| .00| :0|S8W....| Cloudy. 
ya 40 30 35 72| 63 52] .00 .0| W_.....| Pt. cloudy. 3 
40| 58] 51| 48] :0| NE....| Pt. cloudy. 
33| 40/ 68| 69| Cloudy. 7 13 10 
47} 36| 42| 68] 63| 72) W....-- Pt. cloudy 10 
49 37 43 49 52 50 | .00 Pt. cloudy 
4o| 33| 65| si] T| TI Cloudy. 
4| 73| 53! 57| .00| .0| Clear. 
17..... 32| 7| 82| 74| W..... Clear. 
27| 31] 92] 92) 96] :00| SW....| Clondy. 
37 29 33 92 83 92} .00 .0 | SW....| Cloudy. 13 \ 
42} 32] 37) 82] 88| :00| SW....| Cloudy. 1 12 
47| 36| 42| 88| 85] :00| -.0| W...... Cloudy. 
57| 40| 48| 69| Go| Clear. 
52 39 46 49 59 54) .00 Soe Pt. cloudy. 
55] 42) 48| 56! Pt. cloudy. 
43] 34| 33] [0] Clear. 8 8 
50; 50| 55] 53] :00| SW....| Pt. cloudy ? 
49| 55| :00| W...... 9 (34) 
Mean.| 44.0] 33.6] 388] 67| 67| 67/ 12 
*7 a. m. and p. m. 75th meridian time. 1 1 & 
T indicates a trace of precipitation. 
« Sunrise to sunset. 
> Total. 
SUMMARY Sg 
PP aarti pressure.—Monthly mean, 30.02; highest, 30.40, June 6; lowest, 29.49, June 4 6 
Temperature. —Highest, 60, June 28; lowest, 25, June 1. 10 9 
Precipitation.—Greatest amount in 24 hours, 0.01, June 5. Snowfall, greatest 24-hour 13 
amount, 0.1, June 5; snow on ground on 15th 90.2, and at end of month . 7 
Wind.—Prevailing direction, E; average hourly velocity, 7.0. 10 
Weather.—Number of days clear, 9; partly cloudy, 11; cloudy, 10. 
Miscell ph ena—Dntes of. —Halos, solar, June 7, 14, 29; fog, light, June 3, 4, 5, 
15, 18, 19, 20; fog, dense, 18, 19, 20. 7000 
PILOT-BALLOON OBSERVATIONS ’ ‘4 2) 12 
The expedition secured a total of 341 pilot-balloon ob- 10 
servations during the period September 10, 1937, to June 10 
30, 1938, inclusive. When weather permitted, these 
observations were made daily at 12 noon (75th meridian 3 
time) during the months of November, December, and 
January and at 6 a. m. and 6 p. m. during all other months. 
The wind data obtained by these observations are shown 11 7 
in detail for standard levels in tables 1 and 1A. Wind 
ae prepared from these data for - levels bering a FIGURE 2 
total of 20 observations or more, are also shown by sea- 
sons (summer being represented b June 1938 only) in CONTINUATION OF ae 
figures 1 and 2. Resultant winds for the same levels are SHOWN IN FIGURE 
shown in figure 3. 


The heights of cloud bases were obtained by means of 
the pilot-balloon observations on 91 occasions. The 


average cloud heights, based on these data, are shown in 
table 2. 


374 MONTHLY WEATHER REVIEW Ocrosrr 1939 
53 SPRING SUMMER * AUTUMN WINTER 
| 
ay 

| RESULTANT WINDS 
vi BASED ON OBSERVATIONS MADE BY THE 
| MacGREGOR ARCTIC EXPEDITION 
8,000 oo & NEAR ETAH, GREENLAND 
H (78°20' N— 72° 42' w) 
SEPTEMBER 1937-JUNE 1938 
180" 
7,000. 
ARROWS FLY WITH THE WIND 
! LENGTH OF ARROWS REPRESENT VELOCITY 
IN METERS PER SECOND 
(1 MPS. = 2.24 MPH.) 
oO 1 2 3 4 5 
VELOCITY SCALE IN METERS PER SECOND 
5,000 
4,000 
— 


1,000 


500 


SURFACE 


FIGURE 3 


* 1 MONTH (JUNE 1938) B.F.0. 


| 
4 
Ty 
a 
| 
x 
= 
é 
1,500 
a 
ry 
7 


Monthly Weather Review, October 1939 Volume 67, No. 10 


FiGurRE 4.—The base camp of the MacGregor Arctic Expedition at Reindeer Point, Greenland (Etah). The 
mountains in the left background are north, to the rear is east. The Greenland Ice Cap about 8 miles 
away was visible from the east window. 


Ficure 5.—Rain and snow gage. Note the rocks used to secure gage. Ficure 6.—Instrument and pilot-balloon observation shelters at the base camp. 
Note braces and rocks around both shelters to keep them from blowing away. 
Maximum wind recorded was about 80 miles per hour. 
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TABLE 1.—Wind direction (to 16 compass points) and velocity (in meters per second) for the surface and standard metric levels above sea level 
[All times are 75th meridian] 
SEPTEMBER 1937-6 A. M. 


Surface 500 m. 1,000 m. 1,500 m. 2,000 m. 3,000 m. 4,000 m. 5,000 m. 6,000 m. 7,000 m. 
Date 
Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. 

ne. ne. 10 | nne 11 | nne 13 | nne. 
ne 3 | ene 3 | now 2) nw. 5 | now 10 | nnw 9 now 18 | now 22 | nnw 
ene 8 | ne 16 | nne. 18 | nne. 9 | ne 
ne 3 | ene 3 | ne 1 | ese. 1 | se 3 | ssw. 5 | sw 
ene. 6 | ne. 12 | nne. 3 | nw 9 | nnw 
ese. 4 | ne. 16 | ne. 20 | ne. 18 | nne. 17 | nne 
, ne. 5 | ne. 3 | ene. 2) wsw. w. 4 | now. 
ene 8 | ne nne 6 | ne. lion wnw 4\iw 6 | wsw 


‘None. Sleeting. 
‘None. Light snow. 


1None. Low clouds. 
2None. Snowing. 
SNone. Misting. 
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Taste 1.— Wind direction (to 16 compass points) and velocity (in meters per second) for the surface and standard metric levels above sea 
level—Continued 


OCTOBER 1937—6 P. M. 


OctroBerR 1939 


ite Surface 500 m 1,000 m 1,500 m 2,000 m. 3,000 m. 4,000 m 5,000 m. 6,000 m 7,000 m. 

| Tir. Vel. Dir Vel Dir Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. | Vel. 

‘| ne. | 6 | n. 5 | 2 nnw 
. ne 2) Calm e. 3 | ese. se. w. 
12 | ne. 18 | nne. 21 | ne. 24 | ne. 
ene 7 | ne. 19 | nne. 21 | nne. 
ese. 5 | ne. 16 | ne. 30 | ne. 6 | ene. 
19 4 | ne. 20 | nne. 10 | nne. 12 | ne. 
ne. 1 | se. none. 1 | nw. nnw. 5 | nnw 
ne. 5 | ene. 3 | nne. 10 | nne. 1 | sw. 1 | wsw. 
none. | 2 sw. | ssw. 8 | sw. 

NOVEMBER 1937—12 NOON 

ese. 4 | ne. 18 | ne. 9 8 | ene. 4 | ene. _ |) 
ne. 2 | ene. 5 | ne. 4/n. 3 | ene. 2/e. 
ene 4 | ene. 10 | w. 3 | sw. 7 | sw. 6 | sw. 6 
2/ ne. 2 | ese. 3 | se. 5 | se. 9 | se. 
2 | ne. 4 | se. 2 | ssw 5 | sw. 10 | ssw 


' None, 
None, 
* None, 
* None. 
None. 
* None. 
* None. 
None. 


Low clouds. 
Snowing. 

Light snow. 

High surface winds. 


Strong surface winds. 


Cloud 
Cloudy with high surface winds. 
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level—Continued 


DECEMBER 1937—12 NOON 
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TABLE 1 —Wi 
.— Wind direction 
pass points) and 
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Taste 1.-Wind direction (to 16 compass points) and velocity (in meters per second) for the surface and standard metric levels above sea 
level—Continued 


FEBRUARY 1938—6 P. M. 


| 
Surface 
Dir. | Vel 
ne, 
2 ene 1 
| ne, 
4 | ne 5} 
| ne. 7 | 
6 12 
nne. 4 
n 
ase. 1 
ene. 10 
il ene 4 
12 10 
is ene 5 
“4s 
15 ene 5 
16 ene. 3 | 
17 ne. 5 
iv se 
2. ene. 2 
21 e. 
22 
5 
25 ene 10 
2 ene. 7 
27) 
2 waw. 1 
nne. 7 
4?.. 
5 ene. 7 
6 ne. 4 
7? 
ne. 4 
e. 2 
10 ene. 2 
ese. 2 
ene. 10 
13 9... wei 
ese. 1 
17! 
int 
19 ene. 5 
21 ese 5 
22 ene. 6 
23. eno. 10 
3 
25 Calm 
26 
77 e. 1 
2 
2 wsw. 2 
30 wow. 1 
e. 3 
2... ne, 1 
e. 10 
4’. 
5 .| ne, 3 
6 12 
74 
8? 
ne. 2 
10 ene. 2 
il ne. 2 
12 ne. 2 
16 ne, 4 
17......| 4 
19... ne. 7 
203. 
21 @. 10 
22... e. 5 
ps) ene. 
ne. 2 
25 ene, 1 
26 ese. 1 
27 ene, 1 
20... ssw. 2 
30 nne. 1 
ene, 6 
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500 m. 1,000 m. 1,500 m. 2,000 m. 3,000 m. 4,000 m. 5,000 m. 6,000 m. 7,000 m. 
Dir. Vel. Dir. Vel Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. | Vel. 
ene. 2/e. 5 | ese. 8 | se. 10 | ese. se 
ne. 1] s. 5 | 8. 6/8. 4/8. 6 | se. 
ene 6 | ne. 1 | ene. e. 2! se. 6 | se. 
nne 4 | ne. 6 | ne. 6 6/ e. e. 
ene. 1} 8. 4 sse. 5 | sse, 8 | se 13 | se. 
ene. 14 | ne. 15 | e. 7 | ne. 3/8 
ne. 18 | nne. 22) nne. 16 | nne. 
ese. 1 | nw. 1] n. 2/n. 3in 4/n 6 | nnw 
ne. 1 | sse. 3 | sse. 6) 4. 10 
se. 5 | sse. 8 | sse. 13 
ene. 6 | ose. 3 | Calm 2 
ne. 4} ne. 1 2 
ne. 12 | ne. 15 2 
ne. 15 | ne. 20 | ne. 5 | ne. quest 
ssw. 7 
nne. 7 
ne, 19 
ne. 10 
ene. 4 
ssw 5 
8. 2 
ssw. 7 
nne, 18 
se. 1 
ene. 8 
ne. 20 
ne. 14 
nne. 7 
ssw. 1 
ene. 8 
ssw. 3 
ssw. 1 
ssw. 7 
sw. 5 
ne. 16 
nne. 14 | nne. 21 | nne. 25 | nne. 23 | nne. 
ene. 4 | nne. 12 | nne. ll on. on. 15 | n. 
ne. 5 | ne. 2 nne. 4 | nne. 2/n. nnw. 7 | nnw. 10 | nnw 13 | nnw. 15 
ssw 8 | sw. wow. wnw. 3 nnw. 8 | nnw 13 | n. 20 | n. 
ne, 2 | sse. nw. 3 nnw. nnw. 6 | nnw. nnw. 8 | nw. 12 
ssw 9 | sw. 6 | se. 1] w. 5 | wsw. 10 | wsw. 
ne. 15 | ne. 17 | nne. 20 | nne. SS, 


2 None. Snowing. 


None. Strong surface winds. 


“None. Blowing snow. “None. High winds; blowing snow. 


> 
¢ 
J 
5 


Ocroser 1939 MONTHLY WEATHER REVIEW 379 


TaBLe 1.—Wind direction (to 16 compass points) and velocity (in meters per second) for the surface and standard metric levels above sea 
level— Continued 


APRIL 1938-6 A. M. 


Surface 500 m. 1,000 m. 1,500 m. 2,000 m. 3,000 m. 4,000 m. 5,000 m. 6,000 m. 7,000 m. 
Date 
Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. 

ne. 2 | now. n. D 7) lljn 9\n ne. 3 | nne wen 
ene 4/ ne. 12 | nne 14 | nne. 16 | nne 1l | n. 20 | n. 
ne. 6 | ne. 10 | ne. 6) s. 1 | ene. 2 | ene. 10 | ene. 13 | ene. 
ene. 8 | ene. 5 | ene. e. 6 | se. 10 | ese. 8 | se. ‘ 
nne. 3 | ene. 9 | ne. 7 | nne 5 | nne, 4 | ene 4 

ene. 3 mne. 3 | ne. 5 | ene. 5 | ene 13 | ene. 16 | ne. 
See ene. 3 | ne. 14 | ne. 11 | ene. 9 | ene. 8ie 4/e. 7 | ese. Vie 12 | ese 9 
ene 2 | se. 1 | sw. 1 now. 1 | wnw. 1 | ssw. 2 | ssw 2 | se. 6 
ene 10 | ne. 23 | nne 22 | ne. (See 
6 | 8. 10 | sse 9 | ene 6 | se. 12 | ese. 13 | ese. 
e. 1 | sse 2 | sse 6 | se. se. e 12 | ese. 14 | ese. 10 
er e. 10 | ene 12 | ne 15 | ne 16 | ne. 
ne. 5 | ene 6 
ae nne. 3 | ese + 


ene. e. 2 | nne. 5 | now. 3 | nnw. 3 | nnw, 5 | nnw. 12 | nnw 9 | nnw 1l | nnw 10 
ene. 4 | ene. 1l | nne. 6 | nne. 19 | nne 10 | nne, 
ne. 4/ unw. 1l | nnw. 13 | nnw. 1l | now. 10 | nw. 1l | nw, 
ene. 10 | ene. 5 | ene. 14 | e. 6 | ese. 


ene. 26 | ne. 16 | ne. 15 | ne. 
n. 8 | naw. 11 | now. 14 | nw. nw 13 | nw 16 | nw. 16 | nw 8 eekiad), ee 
sw. 2 | ssw. 7 | ssw. 5 | ssw. 3] s. 6 | sse. 7 | sse 10 | s8se. 10 | sse 14 
sw. 1 | nne. 3 | ene. 4 | ene. 5 | ene. 4 | se. 4 | ese 6 | ese. 8 | sse 

ssw. 8. ll | wsw. sw. 2 nnw 2 paw. 6 | nnw nnw. 1l | nnw 15 
ssw. 2/s. 5/s. 4 | ssw wnw. 2iw 3 w. 5 | wnw. 

sw. 3/s. 10 | ssw 7 | ssw. 5/s 9 | wsw. 
ne. 16 | nne. 14 | ne. 11 | nne. Ww. 1|w. 5] w. 6 | wsw 10 | wsw. 12 
ne. 15 | ne. 13 | e. 6 | se. 1 | ese. 2 | sse 4/8. 6 | ssw 12 | 8. ll 
ene. 2 | ene, 4 | ese. 4 | ese. 6 | ese 4 | se. 4 | se. 2 | 4 
ene. 3 | ne. 6 | ene. 5 | ne. 10 | e. 3 | se. 1 | sse. 2 | sw. sw 10 
ne. 3 | sw. 4 | wsw. 2 | sw. 2 | sse. 3 | ese. 3 | se. 3 | sse. 6 | sse 6 
ne. 14 | ne. 8 | ane. 14 | ne. 8 | ne. 8 | ne. 7 | ene. 6 | ene. |, RS, SSE 
ne, 12 | ne. 9 | ene. 3 10 | e. 9 

2) s. ene. 3 | ene. 5 | ene. 5 | ene. 8 e. 7 | ene. 10 | ene 10 
ssw. 4\w. 2 | ne. 3 | ene. 

ne. 8 | ne. 12 | ne. 11 | ne. 8 | ne. 13 

ne. 13 | none. 15 | nne. 20 | n. 17 | nne. g 


1 None. Low clouds. 2 None. Snowing. 12? None. Blowing snow. 


21.......| ene. 1 | ssw. 4/s. 5 js. 7/8. 9} 8. 6 s. 
, See! 1 | wsw. 2 | ssw. 3/8. 2 | se. 5 | se. 4 | ese. 6 | ese. 8 | ese. 8 | ese. 12 
ene. 5 | ne. 8 ie. 3 | sse. 4 | sse. 4/38. 8s. 8 | ssw. ll is. 12/8. 
| | 2 
APRIL 1938—6 P. M. 
| | | | | | 
6 | ene. 4/e. 3 | ne. 4 | ene. 7 | ene. 9 | ene. 12 | ene. 17 | ene. 18 
1 | wsw. 1 | nw. 3 | ne. lie. SHES) 
14__.....] ne. 2 | ene. e. 5 | ese. 6] e. 5 | ese. 21 | ese. 22 | ese. 17 | e. 20 | e. 20 
ne. 5le. 7 | nne. 6] e. lie. 2 | sse. 5 | se. 6 | sse. 1l | sse. 16 | s. 18 
3 | se. 3 | ese. 2 | se. 8 | ese. 4 | se. 4 | se. 3 | ese. 6 | ese. 7 
26.......] 5 ne. 16 | ne. 15 | ene. 7/e. 6 | se. 
eee 1 | ese. 1 | sse. 4 | ese. 5 | ene. 6 | e. 6 | ene. 12 | e. 9je. 9 | ene. 6 : 
BB 2 ne. 7 | nne. 6 | ne. e. 4 | ese. 5/e. 7 | ese. 5 | ese. 2 | ene, 1 
30.......] ene. 3 | ene. ll je. 3 | sse. 4/s. 6 | sse. 7 | sse. 7 | se. 9 | sse. 9 | Se. | ll 
MAY 1938—6 A. M. 
5 
. 
1 
4 
10.......| ene. 5 
5 
2 
1 
18._.....| Sw. 1 
19._.....] ene. 5 
20.......] eae. 5 
q 
2 
3 
24._.....] eme, 5 
3 
7 
3 
30.......| mne, 2 
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Tanie 1.-—-Wind direction (to 16 compass points) and velocity (in meters per second) for the surface and standard metric levels above sea 


MAY 1938—6 P. M. 


Surface 
Dir. Vel 
i ne. 4 
1 
6 1 
Caim.. 
8. ene. 2 
ene. 4 
se. 4 
ene. 5 
12 Calm 
13 Calm 
4 sw. 1 
15 sw. 1 
16 ..| Calm 
| yaw. 1 
18 ne. 4 
ne. 5 
.| ene. 4 
4 
22 --| 
2 | ene. 6 
ese 3 
26... nne 1 
ene 5 
| ne. 2 
as .| Calm 
2 Caim..|...... 
w ene. 3 
ene. 5 
ne. 5 
2 e. 5 
3 e. 1 
sw. 3 
aw. 2 
8. 3 
wsw. 3 
ne. 4 
ne. 4 
12 a wsw 1 
nne. 1 
4 e. 4 
16 Calm 
wsw. 2 
18 Calm 
ig! 
2. 
Calm 
22 Calm 
ese. 2 
wnw 3 
25 ese, 3 
ai) e. 6 
27 .| ese, 3 
a .| ese. 2 
e. 2 
sw. 1 
4 
ne. 5 
sw. 2 
8 
3 
4 
1 
4 
2 
1 
2 
5 
4 
3 
2 
1 
1 
3 
3 
2 
4 
3 
sse 1 
1 


1,500 m. 5,000 m. 7,000 m. 
Vel. Dir. Dir. Vel. 
3 
1 2 y 
7 9 14 
16 
18 ll 13 
1 4 
1 3 2 1 ssw. 1 nnw. 4 
1 7 5 2 nnw. 8 now. 10 
5 10 12 4 nw. 5 wnw. 9 
5 12 2 6 wsw. ll 
15 5 2 wsw 6 wsw. B 
6 nne. 8 9 se. e. 5 
ll ne. 12 2 wnw ssw. 2 
1 wsw. 3 3 ese. ssw. 4 
1 ne. 1 5 e. 16 
2 ese. ese. 17 
ssw. sw. 9 
2 ese. 5 
8 se. 2 
ll 13 ene. ‘ 2 
ll 1 w. Sw. 7 
7 2 ese. ene. 5 
JUNE 1938—6 P. M 
4 2 n. nnw. 7 
5 3 sw. 
1 3 se. 
9 b 1 9 7 sw. ssw. 8 
6 2 2 ssw. 9 
16 | nne. 13 12 nw. wsw. ll 
3 | nw. 1 1 wnw. nw. 8 
3 | nne. 7 7 nnw. nnw. 16 
1 | ese. 2 3 n. 8 
8 | Calm. |........ 2 sse. 2 
2 None. Snowing. None. 


: 
500 m. 
aa Dir. | ve 
ne. 
ssw. 
ssw. 
sw. 
ene. 
ne. 
he. 
ssw. 
ssw. 
ene. 
no. 
ne. 
ne. 
nne. 
ne. 
ne. 
nw. 
ne. 
| ese. 
ene. 
ene, 
ne. 
& ne. 
ne. 
ne ne. 
ne 
ax 
af ssw. | 
ssw. 
ene, 
sw. 
: lene. 
ne. 
ene. 
sw. 
lene. 
nw. | 
in. 
ne. 
Ine. 
ine. 
ine. 
ne. 
ine. 
~ 
sw. 
sw. 
. 
ne. 
ne. 
— 
sw 
ine. 
Pne. 
re, 
pne. 
ne. 
nw. 
iy | | 
None. 
} 
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TaBLeE 1A.—Continuation of wind data in preceding table 1 showing wind data for levels of 8,000 meters and above 
[Months or days with no data for these levels are omitted] 
SEPTEMBER 1937—6 A. M. 


8,000 m. 9,000 m. 10,000 m. 11,000 m. 12,000 m. 13,000 m. 14,000 m. 15,000 m. 16,000 m. 17.000 m. 


Dir. | Vel. | Dir. | Vel. | Dir. | Vel. | Dir. | Vel. | Dir. | Vel. | Dir. | Vel. | Dir. | Vel. Dir. | Vel. Dir. | Vel. Dir. | Vel. 


APRIL 1938—6 A. M. 


4 


MARCH 1938—6 A. M. 
MARCH 1938—6 P. M. 
| 
APRIL 1938—6 P. M. 
MAY 1938—6 A. M. 
1 6 | nw. 2/n. 2/ nne. 1 | ene. 4 | ene. 
2.....-.| SW. 12 | sw. 13 | sw. 7 | ssw. 5 | ssw. 4 | sw. 4 | ssw. 8 | sw. 10 | sw. 10 | sw. 15 
MAY 1938—6 P. M. ; 
13.......| n. n. 5 | now. 5 | nnw. 
19_. ....] Sw. 14 | sw. 8 | ssw. ch 
JUNE 1938—6 A. M. 
| 10 | sw. 9 | wsw. 5 | w. 3 | wnw. 
ene. ll | ¢. 18 | ene. == == 
JUNE 1938—6 P. M. 
e. 4 se. 10 se, 12 ese. : 
1 None. Low clouds. 
196 208—40——2 
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TABLE 2.—Average height of clouds as determined by pilot-balloon 
observations, September 1937 to June 1938, inclusive 


Spring Summer! Autumn Winter Annual 
Cloud Num- Num- Num- Num- Num- 
Type Aver- | ber | Aver- | ber | Aver- | ber | Aver- | ber | Aver- | ber 
ob- age ob- age ob- ob- age ob- 
height serva-| beight |serva-| height |serva- height serva-| height |serva 
tions tions tions tions 
4,095 9| 5,317 3,877 4, 282 12 
2, 435 3,187 6| 3,157 2) 2,257 4| 2,763 16 
1,311 13 | 1,165 1,065 5| 1,054 1,201 30 
1,115 804 1,378 4 1, 033 ll 1,097 26 


1 Month of June 1938, only. 


TROPICAL DISTURBANCES OF OCTOBER 1939 


By Wituis E. Hurp 
[Weather Bureau, Washington, November 1939] 


Hurricane of October 12-18, 1939.—-The fourth tropical 
disturbance of 1939, that of October 12-18, unlike its pred- 
ecessors of June, August, and September, which were of 
light to moderate character, was a hurricane of fully 
developed intensity. It originated to the eastward of the 
Antilles, and its preliminary signs were evidenced by 
unsettled) weather and somewhat depressed barometer, 
with light winds, over the Leeward Tlnede during the 
afternoon of the 9th. From the 9th to the 12th there was 
but little change in the situation, except for a slight fall in 
barometer over the Leewards. By the morning of the 
13th, cyclonic circulation appeared to be developin 
northeast of Puerto Rico, with winds of force 5-6 reporte 
by ships south and west of the center which, at 7 a. m. 
(k. S. T.) was in approximately 21° N., 66° W. The 
lowest known barometer at the time was 1,005 millibars 
(29.68 inches), wind west, force 5, reported by a ship near 
19° N., 65° W. Thereafter development of the disturb- 
ance was much more rapid, and it moved, first in a north- 
northwesterly direction, then north-northeast past Ber- 
muda on the 16th, until its identity was lost on the 18th 
east of northern Newfoundland. 

By 7 a.m. (E.S. T.) of the 14th, although there were no 
ships’ observations to the near eastward of the center, 
winds in other quadrants of the disturbance denoted the 
establishment of a cyclonic circulation. The American 
steamer Argentina, near 25° N., 68° W., at that time, gave 
a barometer of 1,001 millibars (29.56 inches), wind east- 
northeast, force 6. At local noon of the 14th the Panaman 
motorship Permian, in 22°43’ N., 69°33’ W., reported the 
earliest known gale, a northwest wind of force 7, barometer 
1,001.7 millibars (29.58 inches), observed in connection 
with the cyclone. Squally weather continued over a wide 
area throughout the day, with highest winds reported as 
of ey 7, lowest barometers about 999 millibars (29.50 
inches). 

During the night of the 14th-15th, or very early on the 
15th, rapid intensification set in. A report received by 
mail from the American steamship F. i anon shows 


that at 1:50 a. m., local time of the 15th, the barometer 
on ship had fallen to 988.5 millibars (29.19 inches) in 
26°54’ N., 66°18’ W., with wind east, force 8. At 7:50 
a. m., local time, in 26°36’ N., 66°48’ W., the wind was 
a hurricane from the east, with barometer down to 941.4 
millibars (27.80 inches), the lowest pressure observed 


during the course of the storm. The center at 7 a. m. 
(E. S. T.) of that date was close to 27° N., 67° W. High 
winds covered a wide extent of the sea during the local 
forenoon hours of the 15th. At 2 a. m. the southbound 
American steamship Boringuen in 28°00’ N., 65°30’ W., 
had a barometer of 969.5 millibars (28.63 inches), with 
northwest winds, force 10. Between about 10 a. m. and 
2 p. m. the ship encountered southwesterly gales of 
hurricane force, with rising barometer. Considerably to 
the northwestward, the Dutch steamship Telamon, near 
29° N., 69° W., had a northeasterly gale of force 10 during 
the midday hours, and at local noon the American steam- 
ship Ponce had a force-8 gale in 32°30’ N., 71°45’ W. 
During the afternoon the Dutch southbound ns me 4 
Bacchus experienced gales of force 10 to 12 from north 
to northeast, lowest barometer 993.9 millibars (29.35 
inches) at 5 p. m. near 30° N., 68° W. In the same 
position, during the early morning hours of the 16th until 
about 6 a. m., the winds at the ship continued at force 11 
from north-northeast. The cyclone center at that time 
was a short distance south of Bermuda. ; . 

From early morning on the 14th, the hurricane, which 
until then had been pursuing a generally north-north- 
westerly course, began curving into a north-northeasterly 
direction, under the influence of a strong anticyclone that 
was pressing seaward with crest over the Middle Atlantic 
States. It was during this recurve that the storm rapidly 
entered its hurricane stage. 

For the 16th ship reports are lacking from near the 
center of the hurricane and, except for the force-11 gale 
experienced in the early morning by the Bacchus, no 
other vessel reported a wind higher than force 9. This 
was in 36°22’ N., 66°55’ W., lowest barometer 1,003 
millibars (29.62 inches), read on the Dutch steamer 
Hermes. At greater distances north and west of the storm 
center, there were moderate to fresh gales. 

Press reports from Bermuda show the islands to have 
been swept by hurricane winds for several hours during 
the afternoon of the 16th, with a maximum velocity of 
131 miles an hour from the north at 6:40 Fe m., as the 
center of the hurricane passed close to the eastward. 
Here considerable damage was done to trees, boats, 
houses, and public utilities. 

During the greater part of the 17th the hurricane con- 
tinued on a north-northeasterly course, with the center 
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Figure 1.—Approximate track of the North Atlantic hurricane of October 12-18, 1939. 
a w closely the positions of the storm center at 7 a. m. (E. 8. 7.) on the dates 
ven. 


at 7 a. m. (E. S. T.) at approximately 36° to 37° N., 
61° W. Several ships were heavily involved. The 
Dutch steamship Palembang in 35°24’ N., 58°21’ W., had 
lowest barometer 991.6 millibars (29.28 inches), with a 
south-southeast gale of force 10. About 6 hours later 
the wind at ship had changed to southwest, force 11. 
Early in the afternoon on a westerly course, she had 

assed to the southward of the storm center. The 

utch steamship Ulysses, somewhat closer to the center, 
had a south-southwest wind of force 11, barometer 966.8 
millibars (28.55 inches), at 6 a. m., local time, in 36°37’ 
N., 60°02’ W. At 10 a. m., the wind had arisen to force 
12 from the west, with rising pressure. A report from 


the Belgian steamship Jndier noted dense fog from 9 a. m. 
until 3 p. m. This vessel had lowest barometer 986.8 
millibars (29.14 inches), with hurricane wind from the 
north, at local noon of the 17th, in 41°34’ N., 61°12, W. 
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To the eastward of the Jndier, on the 17th, the American 
steamship Acadia was very close to the storm center at 
4 p. m., with lowest barometer 961.7 millibars (28.40 
inches), wind northwest, force 12, near 42° N., 59° W. 
For several hours thereafter this westbound vessel, hove 
to, continued in the grip of full hurricane winds. 

At 7 p. m. (E. S. T.) of the 17th the hurricane center 
was very close to 44° N., 56° W., as indicated by the 
report from an unnamed ship near 42° N., 56%° W., with 
a barometer of 954 millibars (28.17 inches), and a hurri- 
cane wind from south-southwest. Storm to hurricane 
winds were met by several ships within the region 40°-45° 
N. 50°-60° W. 

Late on the night of the 17th the American liner Presi- 
dent Harding, westbound for New York, encountered such 
heavy weather about 300 miles south of St. Johns, 
Newfoundland, according to press reports, that one of her 
crew was drowned and 73 of her passengers and crew 
received serious to minor injuries, necessitating an emer- 
gency call for medical supplies. These supplies were 
received from the Coast Guard Cutter Hamilton during 
the 18th. Some damage was done to the ship, as well as 
to other vessels, due to heavy winds and seas. 

During the night of the 17th—18th the center continued 
in a north-northeasterly direction. In the early morning 
of the 18th it lay east of Newfoundland, still of great inten- 
sity, as shown by the report of the steamship American 
Shipper. At 4a. m., local time, this vessel, in 47°55’ N., 
50°59’ W., had a low barometer of 953.3 millibars (28.15 
inches), with a south wind of force 11, changing, 2 hours 
later, to a southwest wind of force 12. The Belgian 
steamship Kasongo, at 2 a. m., had a hurricane wind from 
the south much farther to the eastward, in 45°35’ N., 
47°30’ W., but with much higher barometer. 


The storm center at 7 a. m. (E. S. T.) of the 18th was 
located close to 50° N., 50° W. ‘There is no certainty as 
to its later movements or intensity owing to lack of re- 
ports, due to the war situation. 

ch gee 1 shows the approximate track of the storm, 
which may be subject to revision if later information 
warrants. 

From the beginning of the disturbance as an area of 
unsettled weather late on the 9th in the Leeward Islands 
until early on the 13th when the Low center lay northeast 
of Puerto Rico, advisories were issued frequently from the 
forecast center at San Juan, P. R. Thereafter until the 
16th, advisories were continued from the forecast center 
Fla., and on the 17th, from Washington, 

Disturbance of October 27-November 6.—Late in October 
disturbed conditions developed in the southwestern Carib- 
bean Sea. The disturbance moved northward to the 
vicinity of Swan Island on the 29th. On the 30th it took 
an east-northeasterly direction, crossing Grand Cayman 
Island, where hurricane intensity was developed on the 
31st, then passed between Jamaica and Cuba during 
November 1-3. Considerable damage was done in 
Jamaica due to wind and heavy rains. A complete 
account of the cyclone will be reserved for the November 
issue of the Review, pending further receipts of ships’ 
reports. 
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BIBLIOGRAPHY 


By Amy P. Lesuer 
(Ricumonp T. Zocu, in Charge of Library) 


RECENT ADDITIONS 


The following have been selected from among the titles 
of publications recently received as representing those 
most likely to be useful to Weather Bureau officials in 
their meteorological work and studies: 


Abbot, C. G., & McCandlish, N. M. 
The weekly period in Washington precipitation. Washington. 
1939. 4 p. tables. 28 em. (Smithsonian miscellaneous col- 
lections, v. 98, no. 21. Publication 3547.) 


Allen, John Robins, & Walker, James Herbert. 
Heating and air conditioning. 5thed. New York & London. 
1939. vii, 593 p. illus., diagrs. (part double). 23% em. 

Bibliography at end of most of the chapters. 


Amerio, A. 
Un nuovo solarigrafo. [Pisa.] [1939.] p. 53-58. plates. 
28 em. (Estratto dal Nuovo cimento. Anno XVI, n. 2. Feb- 
braio 1939.) 


Armington, J. H. 
Indiana rainfall and what is ahead. [New York. 1935.] 
p. 710-718. maps. 23 em. (Reprinted from Journal of the 
American water works association, v. 27, no. 6. June 19365.) 


Brooks, Charles Franklin, & others. 

Climatic maps of North America. Cambridge, Mass, 1936. 
cover-title, 26 maps on 26 1. 56 x 43% em. oose-leaf. The 
maps first appeared on a smaller scale in The climates of North 
America, by R. DeC. Ward, C. F. Brooks, and A. J. Connor in 
Handbuch der Klimatologie, edited by W. Képpen and R. Geiger, 
v. 2, pt. J, 1936, for which they were prepared. 


Brunt, David. 

Meteorology. Cambridge. [1939.] p. 100-120. 26 cm. 
(Reprinted from Reports on progress in physics, v. 5, The 
physical society.) 

Chaptal, L. 

Le climat et le vignoble du Languedoc Méditerranéen. Paris. 
1937. 55 . illus., tables. 24% em. (Extrait des Annales 
agronomiques, livraison de septembre-octobre 1937.) 

De Vinfluence de l’humidité sur la production du 
meridional. [Montpellier, France?] [19347] 3 p. 

om. 


Clowes, Ernest Seabury. 
The hurricane of 1938 on eastern Long island, written and 
compiled by Ernest 8. Clowes. Bridgehampton, L. I. 1939. 

66 p. plates. 23 cm. 


Eaton, Elbert Lee. 
Weather guide for air pilots. New York. [*1939.] ix, 74 p. 
incl. illus., viii pl. on 4.1, diagr., front. 21 cm. 


Fleming, Richard H. 
Tables for sigma-T. [New Haven, Conn.?] [1939.] p. 911. 
ay 23 em. (Reprint from Journal of marine research, v. 2, 
no, 1. 


Geslin, M. H. 
Les gelées d’avril 1938 et les arbres fruitiers. Alencon. 1938. 
8p. tables. 23cm. (Fxtrait du procés-verbal de la séance du 
29 juin 1938, Académie d’agriculture de France.) 


Gorezyfiski, Wladyslaw. 
A new climatological atlas for the world. Paris. 1936. 2 p. 
34% em. 
Goulden, Cyril Harold. 
Methods of statistical analysis. New York & London. 1939. 
vii, 277 p. inel. tables, diagrs. 234 cm. Includes references, 


Gregg, Willis Ray. 
The drought situation. [Washington?] [1924.] 3 p. 30% 
em. (A radio talk, May 14, 1934.) [Mimeographed.] 
——— Meteorological service for airways in the United States. 
New York. [1980.] p. 207-223. illus., maps. 28 em. (Re- 
printed from The geographical review, v. 20, no. 2, April 1930.) 


Gregg, Willis Ray. 

Recent advances in weather service in relation to 
aerial navigation. (Washington, D. C.] 1932. p. 3-8. 
ae 32 em. (Reprinted from August 1932, issue of 
U. 53. Air serveies.) 

Weather forecasting, with special reference to hydrol- 
ogy and aeronautics. [Washington? 1937.] 11 p. 28 em. 
Weather service essential for safe and efficient opera- 
tion of airports. [Washington? 1929.] 10 p. 28cm. (Pre- 
sented May 16, 1929, at the First annual airport convention, 
Cleveland, Ohio.) [Mimeographed.] 

Wherefore of our weather. [St. Louis. 1939.] p. 
7-8. photos. 30% ecm. (In East St. Louis today, 
January 1939.) 


Creag, Willis Ray, & Little, Delbert M. 

eteorological observations by airplanes in the United States. 
{Leipzig. 1935.] p. 24-26. 26 em. (Sonderdruck aus 
‘Beitrige zur Physik der freien Atmosphare”’ 23 (1935).) 


Gunn, Ross. 
The electricity of rain and thunderstorms. [Baltimore. 1935.] 
p. 79-106. tables, diagrs. 28 em. (Reprinted from Ter- 
rine magnetism and atmospheric electricity, March 


Gunzburg. 
Le climatisme en Belgique. Rapport présenté au Congrés 
international du thermalisme et du climatisme, Paris, 
octobre 1937. Clermont-Fd. [19377] 12p. 23 cm. 


Hardy, Godfrey Harold, & Wright, E. M. 
An introduction to the theory of numbers. Oxford. 1938. 
xvi, 403 p. diagrs. 25 em. “A list of books’: p. 
[399}-400. 


Harrison, Louis P. 
The exploration of the free atmosphere. [New York. 1934.] 
P 221-234. illus., diagrs. 24% em. (Reprinted from 
he scientific monthly, v. 39. September 1934.) 


Heating and ventilating. 

Air conditioning engineers’ atlas. Climatic data for the solution 
of design and operating problems in winter heating and 
summer cooling throughout the United States, presented 
both graphically by an original series of specially designed 
zone maps in colors, and by tables covering the larger 
cities and adjacent areas. By Clifford Strock, associate 
editor, C. H. B. Hotchkiss, editor, Heating & ventilating. 
ae York. [*1939.] 72 p. incl. illus. (maps), tables. 

cm. 


Henrickson, Henry Brenton. 

Thermometric lag of aircraft thermometers, thermographs, 
and barographs. (RP 222,in U.S. Bureau of standards. 
Bureau of standards journal of research. Washington. 1930. 
23% em. September 1930, v. 5, no. 3, p. 695-709 incl. 
illus., tables, diagrs. 6 pl.) Running title: Lag of ther- 
mometers and barographs. [Washington. 1930.] (Re- 
search paper no. 292) 


Holdridge, Desmond. 

Northern lights; illustrated by Edward Shenton. New York. 
1939. 240 p. illus. 21 em. Map on _lining-papers. 
Account of a voyage in a small sloop from Nova Scotia to 
cree coast of Labrador. ‘First published in July 
1939. 


Hovde, John E. 
The Weather bureau and its operation. Paper delivered 
July 12, 1937, before the Engineers’ club of Mobile. [Mo- 
bile? 1937.] 4p. 28cm. [{Mimeographed.] 


Hulburt, E. O. 

Observations of a searchlight beam to an altitude of 28 kilo- 
meters. [Philadelphia. 1937.] p- 377-382. tables, di- 
agrs. 28 cm. (Reprinted from Journal of the optical 
society of America. v.27, November, 1937.) 


= 
3 
As 
AD 


OctToser 1939 


Humphreys, W. J. 
The way of the wind. [Philadelphia. 1925.] p. 279-304. 
illus. 28cm. (Reprinted from the Journal of the Franklin 
institute, September 1925.) 


Hunsaker, J. C. 


Transoceanie air travel. [n. p. 1930.] 9 29% cm. (Pre- 


print.—Paper to be presented at the ‘ational aeronautic 
meeting of the Society of automotive engineers at New 
York, May 6 and 7, 1930.) [Mimeographed.] 


Iyer, V. Doraiswamy. 
Wind data for wind mills. Delhi. 1935. p. 57-85. 7 
lates, tables. 28 cm. (Reprinted from India meteoro- 
ogical department, Scientific notes, v. 6, no. 63.) 


Japan. Saghalein central experiment station. 
Annual report of the meteorological and phenological observa- 
tions in the Horo experimental forest, 1935 Konuma. 
1936. 55 p. 27cm. [In Japanese and English.]} 


Jaumotte, J. 

La photographie des nu r ballon-sonde. 
sondage du 10 juin 1933. ruxelles. 1933. p. 1096-1106. 
illus., tab. 25% em. (Académie royale de Belgique. Bul- 
letin de la Classe des sciences. 65° série. v. 19, no. 10-11. 
1933. Extrait.) 

Structure thermique de la stratosphére jusqu’A 30 
km. Leipzig. 1938. p. 403-422. illus. 22% em. (Ex- 
trait de “‘Gerlands Beitrage zur Geophysik”’, v. 50, 1937.) 

Sur la variation du vent en altitude. Bruxelles. 1936. 


(Analyse du 


. 820-834. 25% em. (Académie royale de Belgique. 
ulletin de la Classe des sciences. 5° série. v. 22, no. 7. 
1936. Extrait.) 


Jeans, Sir James Hopwood. 
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& New York. [°1907.] viii, 364 p. diagrs. 2134 cm. 


Jurva, Risto. 
Uber die Eisverhiltnisse des Baltischen Meeres an den Kiisten 
Finnlands, nebst einem Atlas. Helsinki. 1937. fold. map, 
tables, diagrs. 25% cm. 
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Actinometer for measurement of radiation from sun and sky 
and also of effective temperature radiation. [Delft. 1935.] 
4p.illus. 28cm. 
Solarimeters and pyrheliometers. [Delft. 1935.] 4 p. 
illus. 28 cm. 


Kiroff, Kiro T. 

Météorologie agricole. I. Partie: Importance, tAaches, méth- 
odes; observations phénologiques. Sofia. 1936. 47 p. 
map (fold.), tables. 25 cm. (At head of title: Ministére 
de l’agriculture et des domaines. no. 64.) and 
— ct contents in Bulgarian and French. umé in 

rench. 


Kochafiski, Adam. 
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illus, 30% em. (Reprinted from “Lwowskiego Czasopisma 
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The scale of the boundary laver in the atmosphere. [New 

York. 1935.] p. 115-117. illus. 28 em. (Reprinted from 
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Machetanz, H. 
Zur Klimatologie des tropischen Hochlandes von Kenya 


(Ostafrika). [Braunschweig. 1937.] p. 66-72. tables, diagrs. 
30% cm. (Sonderdruck aus Bioklimatische Beiblatter, 
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Um Pluviométre aérodynamiquement neutre. [Basileae. 19377] 
p. 553-555. 23 em. (Tirage A part de Helvetica physica 
acta, volumen XI fasciculus septimus.) 


Meteorological conference for the Southwest Pacific. 

Minutes of meetings held at Wellington, New Zealand, Novem- 
ber 29th to December 3d, 1937. Leyde. 
tables (1 fold.) 
organization. 


1939. 92 p. 
24% em. (International meteorological 
Secretariat. Publication no. 42.) 
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Mirikofer, Walter, & Thams, Chr. 
Erfahrungen mit dem Bimetallaktinographen Fuess-Robitzsch. 
Braunschweig. 1937. p. 360-371. illus., tables, diagrs. 
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vatoriun Davos.) [Reprinted from Meteorologische Zeit- 
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Das Fanaroken-Observatorium (2080 m). [Wien. 1934.] 
4] p. illus. 30% em. (Sonderabdruck aus dem XLIII. 
ahresbericht des Sonnblick-Vereines, 1934.) 
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(Reprinted from Journal of the aeronautical sciences, v. 3, 
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The fire-weather service for the southern Appalachians region. 
[Asheville, N. C. n.d.J [5] p. 28 cm. [Mimeographed.] 


Pollak, Leo Wenzel, & Kaiser, Franz. 
Neue Anwendungen des Lochkartenverfahrens in der Geo- 


physik. Berlin. 1934. B 574-584. tables. 30% cm. 
(Hollerith Nachrichten, Heft 44, Dezember 1934.) 
Riemerschmid, Gertrud. 
Messungen des Sonnenlichtes. [Berlin. 1936.] 4 30% 


(Sonderdruck aus Zeitschrift der Reichsfachschaft, 


em. 
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Rotch, A. Lawrence. 

On the first observations with registration balloons in America. 
[Boston. 1905.] p. 347-350. table. 28 cm. (Reprinted 
from Proceedings of the American academy of arts and 
sciences, v. 41, no. 14. December 1905.) 
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dans I’Iliade. Athénes. 1934. [10] p. 
tables. 30% cm. (Extrait des Annales de |’Observatoire 


national d’Athénes, Tome XII.) 


Schell, Irving I. 
On the diurnal variation of wind velocity. [Leipzig. 1936.] 
. 60-72. tables, diagrs. 28 cm. (Reprinted from ‘‘Ger- 

ds Beitrige zur Geophysik,’”’ v. 47.) 
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Zur Mechanik der Staublawine. [Bern. 1937.] p. 85-94 


illus. 28 cm. (Sonderabdruck aus “Die Alpen,” 1937, 
Heft 3.) 
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Schmid, Friedrich. 
Symétries et asymétries de la lumiére pourprée. Neuchtéel, 
Suisse. [1937.] p. 175-186. illus. 28 em. (Extrait des 
Annales Guébhard-Séverine, 13™° année, 1937.) 
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Die meteorologischen Probleme des transatlantischen Luft- 
verkehrs. [n. p. 1936.) 5 p. 30% ecm. (Sonderdruck aus 
dem Jahrbuch der issenschaftlichen Gesellschaft fir 
Luftfabrt E. V. (WGL) 1935/36.) 


Sherman, K. L. 

Atmospheric electricity at the College-Fairbanks polar year 
station. [Baltimore. 1937.) p. 371-390. illus., tables, 
diagrs. 28 ecm. (From Terrestrial magnetism and at- 
mospherie electricity, December 1937.) 
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Extension of normal-incidence ionosphere measurements to 
oblique-incidence radio transmission. [Washington. 1937. 
p. 89-94. diagrs. 28 em. (U. S. National bureau o 
standards, RP1013. From Journal of research of the 
National bureau of standards, v. 19, July 1937.) 


Sreenivasaiah, B. N, & Sur, N. K. 
The thermodynamics of duststorms. [Bangalore. 1937.] 
p. 209-212. diagrs. 28 em. (Reprinted from Current 
science, v. 6, no. 5.) 


Tchirvinsky, P. 
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1936. p. 878-880. illus. 30%em. (Reprint from Izvestia 
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und Dr. H. de Terra. Band 1.) 
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La température de l’atmosphére supérieure. [Paris. 1935.] 
. 761. 30% cm. gery rom Revue scientifique, 
3° année, num. 23, . 14, 1935.) 


Visher, Stephen S. 

Indiana regional contrasts in temperature and precipitation, 
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and to non-average temperatures and rainfalls. [Brook- 
ville, Ind. 1936 | p. 183-204. maps. 23 cm. (Re- 
pees as Proceedings of the Indiana academy of science, 
v. 45, 1 

Regional contrasts in erosion in Indiana, with aeons 
attention to the climatic factor in causation. New York 


1937. p. 897-929. maps, tables. 25 em. (Bulletin of 
the Geological society of America, v. 48. July 1, 1937.) 
Wagner, A. 


Zur Theorie des taglichen Ganges der Windverhiltnisse. 
Wien. 1936.) p. 25-32. tables. 24% cm. (Photostated 
rom Anzeiger der Akademie der Wissenschaften in Wien. 
Klasse. Jahrgang 

, Nr. 4. 


Walter, B. 
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[Leipzig. 1937.) p. 105-109. illus. 30% cm. (Sonder- 
druck aus “Zeitschrift fiir technische Physik.”” Achtzehnter 
Jahrgang, Nr. 4. 1937.) 


Wild, Heinrich. 
Verbesserte Methoden zur Temperatur-Compensation des 
Wagbarometers. [n. p. 1871.) p. 453-474. plate (fold.) 
24% cm. (From Mélanges physiques et chimiques, v. 8.) 
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Windschutzanlagen. Berlin. 1938. p. 52-86. illus., tables. 
25% em. (Sonderabdruck aus Forstwissenschaftliches cen- 
tralblatt. 1. Februar 1938. 60. Jahrgang, Heft 3.) 


SOLAR OBSERVATIONS 


(Meteorological Research Division, W. in charge] 


SOLAR RADIATION OBSERVATIONS, OCTOBER 1939 
By Cuarites M. LENNAHAN 


Measurements of solar radiant energy received at the 
surface of the earth are made at nine stations maintained 
by the Weather Bureau, and at ten cooperating stations 
maintained by other institutions. The intensity of the 
total radiation from sun and sky on a horizontal surface is 
continuously recorded (from sunrise to sunset) at all 
these stations by self-registering instruments; pyrhelio- 
metric measurements of the intensity of direct iil radia- 
tion at normal incidence are made at frequent intervals on 
clear days at three Weather Bureau stations (Washington, 
D. C., Madison, Wis., Lincoln, Nebr.) and at the Blue 
Hill Observatory at Harvard University. Occasional 
observations of sky polarization are taken at the Weather 
Bureau stations at Washington and Madison. 

The geographic coordinates of the stations, and descrip- 
tions of the instrumental equipment, station exposures, 
and methods of observation, together with summaries of 
the data, obtained up to the end of 1936, will be found in 
the Montaty Revinw, December 1937, pp. 
415 to 441; further descriptions of instruments and a. 
ods are given in Weather Bureau Circular Q. 

Table 1 contains the measurements of the intensity of 
direct solar radiation at normal incidence, with means and 
their departures from normal (means based on less than 3 
values are in parentheses). At Madison and Lincoln the 
observations are made with the Marvin pyrheliometer; at 
Washington and Blue Hill they are obtained with a record- 


ing thermopile, checked by observations with a Marvin 
ange “gu at Washington and with a Smithsonian 
silver disk pyrheliometer at Blue Hill. The table also 
gives vapor pressures at 7:30 a. m. and at 1:30 p. m. 
(75th meridian time). 

Table 2 contains the average amounts of radiation 
received daily on a horizontal surface from both sun and 
sky during each week, then departures from normal and 
the accumulated departures since the beginning of the 
year. The values at most of the stations are obtained 
from the records of the Eppley pyrheliometer recording on 
either a microammeter or a potentiometer. 

Direct radiation intensities averaged below normal at 
Washington, Lincoln, Madison, and Blue Hill. 

Total solar and sky radiation was above normal at all 
stations except Friday Harbor and Newport. Data for 
five of the regular reporting stations are not included 
because for various reasons the data were not available. 
These data will be published as soon as they are available. 

Polarization observations made at Madison, Wis., 
during the past 4 months are summarized as follows: 

Seven observations in July averaged 57.8 with a maxi- 
mum of 62 on the 31st, both of which were below normal. 
Eight observations in August averaged 61.0, which was 
above normal; the maximum of 68 on the 24th was just 
normal. Six observations in September averaged 59.2 
with a maximum of 69 on the 5th, both of which were 
below normal. Four observations in October averaged 
68.5, which was above normal; the maximum of 70 on 
the 23rd was normal, 
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{Commuateated by Capt. J. F. Hellweg, U. 8. Nav 


POSITIONS AND AREAS OF SUN SPOTS 


Ret) Superintendent, U.S. Naval 
Observatory. ta from measurements at the U. 3. Naval Observatory from plates 
obtataed at the observatories indicated. Difference in longitude is measured from 
the central meridian, positive toward the west. Latitude is positive toward the north. 
Areas are cocrected for foreshortening aud expressed in mililonths of Sun's hemisphere. 
For each day, below longitude, latitude, area of spot or groups, and «pot count, are 
given respectively the assumed longitude of the center of the «tisk, assumed latitude of 
the center of the disk, total area cf spots and groups, and total spotless count) 


Heliographic 
East Area 
pete | Dit of | spot 
a stand- ance} quali-; Observatory 
ard ence of Latt- from count) "ty 
time Dn tude | cen- group 
longi tude ter of 
tu disk 
1939 hom bd 
Oct.3 13 44 6629 | —49 | 227 | —17 54) 2901 U. 8. Naval. 
6625 | —18 | 258 | —14 27 48 14 
6627 | —13 | 263 | +13 13 24 1 
6625 | —10 | 266 | —13 22) 170 8 
6623 6 270 | +21 16 533 7 
+3 279) —7 13 73 14 
(*) +10 | 286) +15 13 48 
6622 | +20 | +15 22) 194 22 
6622 | +27 303 | +14 28 97 6 
6621 | +37 313 | +19 37 36 6 
6621 | +37 313 | +15 36 436 8 
0620 | +51 327 | +17 51 R 1 
66 +57 | 333 —9 59 17 
661 +77 | 353 | —15 76 | 970 6 
(276)| (+7) 3,332 | 118 
Oct. 4...) 11 35 6620 | —36 | 228 | —17 43 | 242 3 P Mt. Wilson, 
6623 | —10 | 254 | +22 19 24 5 
6627 -1 263 | +13 24 3 
6625 | +31] 267| —14 21 145 10 
6623 | +71] 271 | +21 16 12 
6630 | +16 280 73 ll 
22 | +32 | 206 | +14 32 97 
6621 | +49 313 | +15 49 7 
6620 | +66 330 | +16 65 24 1 
6626 | +70 | 334 71 291 ll 
(264)| (+7) 1, 792 83 
Oct. 5....] 11 22 6632 | —71 180 | —18 76 121 5| G@ U. 8. Naval. 
6629 | —23 | 228 | —17 32 | 339 ll 
6631 | —15 | 236] —12 23 48 12 
6625 | +16 | 267] —14 25) 145 13 
6623 | +20 271 | +21 25 | 485 4 
6630 | +30] 281 = 34] 218 16 
6622 | +47 | 208 | +13 48 48 ) 
6621 | +62) 313 | +15 61 485 6 
6626 | +82] 333) —9 84 | 388 4 
(251)} (+7) 2,277; 80 
Oct. 6.. 10 6633 | —T7A 183 -7 76 | 582 25; VG Do. 
2 179 | —18 63 109 7 
(*) —20 218 | —17 30 12 
6629 220 | —17 25) 315 ll 
6431 -3 235 | —12 18 97 ll 
6625 | +25 23 | —14 32 48 19 
6625 | +30 28 | —14 36 a7 
6423 | +32) 270) +20 34] 485 10 
623 | +34 272 | +24 38 12 3 
6420 | +43 45 97 ll 
(*) +48 | WA] +14 48 12 6 
+60 | 208} +13 59 48 6 
6621 | +75 | 313 | 414 73 | 485 5 
(238)| (+6) 2,399 | 126 
Oct. 7....]) 10 635 | —84 140 | —21 BA) 194 va Do. 
‘6633 | —61 183 -7 62 436 37 
6632 | —47 177 | —17 52 97 12 
6634 -7 217 | +11 61 19 
| +3) 227) —17 23 21 15 
6631 | +11 235 | ~—12 20 48 12 
6625 | +35) 250 —15 41 24 
6425 | +42 46 07 7 
6423 | +45 260 | +21 46 533 y 
6630 | +57] 281 8 58 36 10 
6622 | +74 +14 73 m4 6 
6621 | +88} 312 | +14 88 | 436 1 
(224)} (+6) 2,277 | 137 
Oct. 8.. 6635 | —69 142) —21 73 | 201 5 | Mt. Wilson. 
(433 | —48 143 -7 50 | 485 55 
6632 | —35 176 | —18 41 194 30 
+7 | 218) +11 8 48 9 
+18 | —17 20; 242 3 
6631 | +26) 237) —12 48 7 
6631 | +33 | 244) —10 36 48 5 
6625 | +56 | M7 59 48 
6623 | +47 +21 56 533 4 
6630 | +70 | -8 71 48 5 
(211)! (+6) 1,985 | 127 
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POSITIONS AND AREAS OF SUNSPOTS—Continued 


Heliographic 
East- Area 
ern | Mount) pir. Dis- | of gpot |Plate 
Date — group | | ron- <7 Observatory 
time | N | “in a tude | cen- |group 
ter of 
disk 
Oct.9....| 10 56| 6635) —56| 62] 436 7| VG | U.S. Naval. 
6633 | —35 | 163| —7| 37] 485| 35 
6632 | —22| 176| —17| 242] 20 
6629 | +30] 228) —17| 37] 218 1 
6631 | +39 | 237) —12| 43] 48 4 
6625 | 299| —-14| 97 3 
6623 | +71 | +20) 533 3 
(198)} (+6) 2, 059 73 
Oct. 10...) 11 4] 6635 | —21| 49] 339 5| VG Do. 
6633 | —21| 164| —7| 25] 388] 36 
6632} —17| 24| 145| 22 
(*) | +10] 195} —18| 26 6 1 
6629 | +32] 217| —16| 38 6 1 
6629 | +42 | —17| 47] 218 1 
6631 | +54] 239] —-12| 48] 11 
6623 | +85 | +20| 84] 533 1 
(185)} (+6) 1, 683 73 
Oct. 11...} 10 52} 6635 | 142/—21| 40] 20| VG Do. 
6636 | 26] 48 9 
6633 | — 7] 13] 339] 53 
6632 | +4] 2] 97] 21 
6629 | +46 | 218|-17/ 51] 48] 10 
6629 | +56 | 228; 60] 218 1 
(172)| (+6) 1,065 | 114 
Oct. 12...| 11 29] 6639/-63| 61 6 2| 4a Do. 
6638 | —26 | 132} 28] 170] 15 
6635 | | 142] 31] 16 
6636 | ~13 145/ +10] 13] 12 5 
6633} +3] 13| 73 7 
6633 | +8] 166) 14] 339] 40 
6632 | +18 | 176|-15| 27 | 2% 4 
(*) | +49 | 49 6 4 
6629 | +60] 218|-16| 64| 48 5 
6629 | +69 | 71] 218 1 
(158)} (+6) 1,187 | 99 
Oct. 13...| 10 52 | 6640] 67 6 1| VG Do. 
6639 | 95/ +9] 50] 97] 18 
6638 | -12| 18] 194] 16 
6635 | —2] 24 
6633 | 161} 21] 48] 10 
6633 | +22] 167| -—6| 727] 65 
6632 | +33 | 178 | 39 6 2 
6637 | 438 | 183 | -15| 44] 48| 13 
6629 | +85 | 230| —17| 242 1 
(145)| (+6) 1,659 | 150 
Oct. 14... 10 46 | 94] +09] 48 2| F Do. 
6638 | +2] 134/420; 14] 14 
6635 | +11 | 143 | —21| 29] 218] 17 
6633 | +36 | 168) 38] 46 
6632 | +47| 179|-16| 52 6 2 
(132) | (+6) 1,169 | 81 
Oct. 15...| 10 42] —39| 80} +11] 38] 97 G | Mt. Wilson. 
6641 | 83 | —21| 44] 97] 10 
6639 | 98) 22] 36; 11 
6638 | +14 | 133 | +20} 20] 194] 18 
6635 | +23 | 142] —21| 34] 170 7 
6633 | 449} 168) 51] 679] 45 
6637 | +68 | 187/—14] 70| 12 2 
(119)| (+6) 1,285 | 102 
Oct. 16...) 11 8] 6643] 40/ 24 2| | U.S. Naval. 
6642 | 82/ +11] 25] 388] 28 
6641 | —20| 86| —21| 33] 194] 26 
6639 | ~10| +10; 12] 24 1 
6638 | +28 | 134/+419| 32] 170 9 
6635 | +38 | 144| 46] 145 4 
6633 | +63 | 169| -—7| 63] 582} 2 
(106)| (+6) 1,527 | 90 
Oct. 17...| 11 14] 6644 | —88 97 1| Do. 
6642 | 12] 388] 34 
6641; —5| 87/—21| 27] 36 
6638 | +41 | 133| 43] 218] 14 
6635 | +50 | -20| 56] 121 9 
6633 | +79 | 171| 80| 582; 2 
(92)' (+6) 1,842! 117 
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POSITIONS AND AREAS OF SUN SPOTS—Continued POSITIONS AND AREAS OF SUN SPOTS—Continued 
Heliographic Heliographic 
East- Area East- Area 
Date stand Wilson = Spot Observatory Date tand Wilson Spot Observatory 
ance} s - 8 - ance) spo quali- val 
ard | ence Leti-| from | or ard | ence Lati- from | or “ty 
time tude | cen- {group} n cen- group 
longi- tude ter of longi- tude ter of 
tu disk tu disk 
Oct. 18...| 11 8 | —75 4| +14 73 | 388 7| F | U.8.Naval. Oct, 24. 6650; 352 | —18 23 12 1 U.S. Naval. 
6646 | —42 37| —5 43 24 5 6647 | —5| 355 | —12 17 48 3 
6645 | —19 60; —5 23 24 2 6644 | +3 3 | +13 8 | 145 23 
6642 | +5 84 | +11 7} 201 26 6653 | +39 39 | +7 39 97 4 
6641 +9 88 | —20 27 388 27 6646 1 41 -7 43 97 1 
6638 | +-54 133 | +19 a4 121 7 (*) 61 61 —6 63 24 5 
6635 | +64 | 143 | —20 70 73 1 
(360)| (+5) 2,604 | 138 
(79)| (+6) 1,309 75 
Oct. 25...| 19 17 6655 | —76 | 266 | +21 77 97 2/| F | Mt. Wilson. 
Oct. 19...| 10 50 6648 | —85 | 341 -9 86 /|1, 212 8| VG Do. 6652 | —32 | 310) +14 34 339 ll 
6647 | —70 | 356 | —12 71 | 194 3 6654 | —30 | 312/| +3 30 73 
6644 | —61 5 | +14 61 339 12 6648 | —12 330; — 17 97 
6646 | —28 38 —5 31 145 13 6648 341 13 |1,454 50 
6642 | +18 84 | +10 20} 291 19 +4) 346 | —10 15 ll 
6641 | +23 89 | —20 33 | 436 30 6650 | +7) 349 | —17 23 12 1 
6638 | +67 133 | +19 58 | 145 3 6649 | +9) 351 --4 13 24 a 
6635 | +78 | 144 | —20 79 48 1 6647 | +13 | 355 | —12 20 36 1 
6644 | +20 2) +14 22 73 12 
(66)| (+6) 2,810 89 6653 | +56 38 | +7 56 24 1 
6646 | +59 41 -7 60 48 6 
Oct. 20...) 11 11 6648 | —71 | 342} —9 72 |1, 939 22| VG Do. 
6647 | —58 | 355 | —12 60 2 (342)} (+5) 2, 374 116 
6644 | —48 5 | +14 49 | 145 12 
6646 | —14 39); 17 | 194 26 Oct. 26...) 11 8 6656 | —85 | —8 86 | 145 | U. 8. Naval. 
6642 | +32 85 | +10) 33) 145 10 6655 | —67 | 267 | +22 194 2 
6641 | +36 89 | —20 43 | 388 22 6652 | —23 | 311 | +14 25 | 242 8 
6638 | +82 135 | +19 82} 145 1 6654 | —20| 314| +3 20 97 li 
6648 332 12 73 9 
(53) | (+5) 3, 053 95 6648 | +8] 16 |1,333 66 
+14 | 348 | —10 15 73 1 
Oct. 21...| 10 46 6648 | —68 | 332) —8 69 | 291 1} G Do. 6649 | +20) 354| —4 23 12 3 
6648 | —59 | 341 -8 60 |1,794 25 6647 | +22 —12 27 36 1 
6648 | —54 | 346] —11 56 | 242 6 6644 | +31 5 | +24 33 73 9 
6647 | —45 | 355 | —12 47 73 2 6653 | +65 39 | +7 64 97 10 
6649 | —43 57| —4 44 6 2 6646 | +69 43 | -—7 68 97 1 
6644 | —35 5 | +14 36 170 10 
6646 | —2 38 | -7 12; 1 19 (334)| (+5) 2,472 122 
6642 | +46 86 | +10 47 97 6 
6641 | +50 90 | —21 56 | 388 18 Oct. 14 40 6656 | —69 | —8 68 | 218 Do. 
6655 | —52 | 267 | +22 53 | 194 1 
(40)| (+5) 3,255 | 99 6652} —9| 310) +15| 14] 291 
6654 —6 |} 313 +2 6 48 8 
Oct, 22...] 10 41 6652 | —76 |} 311 | +12 75 | 436 10| VG Do. 6648 | +13 | 332; —9 17 48 W 
6648 | —54 | 333) -—8 56 | 194 18 6648 | +19 | 338 | —8 23 73 7 
6651 | —47 | 340} —17 51 6 4 6648 | +25 | 344 -8 27 |1,067 40 
6648 | —46 | 341 | —18 49 |1,454 27 6648 | +29 348 | —10 33 73 1 
6648 | —40 | 347 | —11 43 | 194 20 6647 | +37 | 356 | —12 42 24 1 
6649 | —34 | 353 | —4 36 48 8 6644 | +45 4/414 46 12 3 
—34 | 353 | —19 41 48 3 +86 45 | 88 97 1 
7 | —31 356 | —12 35 48 3 
6644 | —22 5 | +12 23) 104 10 (319)| (+5) 2, 145 80 
6646 | +14 41 —8 19 97 6 
6642 | +60 87} +9 61 73 10 Oct. 28...| 10 32 6656 | —63 | 245 | —11 65 8/| @ Do. 
6641 | +64 91 | —21 67 | 485 21 6656 | —58 | 250| —8 60 | 218 3 
6657 | —50 | 258 +5 51 24 1 
(27)| (+5) 3,277 | 145 6655 | —40 +22} 43] 1 5 
6652 | +3) 311 | +15 11 | 201 16 
Oct. 23...| 10 48 6652 | —62 311 | +12 63 | 436 G Do. 6654 | 315) +2 24 8 
6648 | —42 | 331 —8 44) 145 10 6648 | +25 | 333 -8 48 6 
6651 | —34 | 339 | —17 42 12 4 6648 | +30 | 338 —8 33 73 9 
6648 | —32 | 341 -8 35 |1, 454 28 6648 | +36) 344 —8 38 | 970 33 
6648 | —28 4 -li 33 | 170 10 6648 be 348 | —9 43 73 4 
6649 | —20 —4 22 24 3 6647 357 | —12 52 24 1 
6650 | —20 | 353 | —19 31 12 3 
6647 | —18 | 355 | —12 25 48 2 (308) | (+5) 1, 987 94 
6644 | -—8 5 | +13 12| 145 ll 
+27 40; +8 27 48 q Oct. 29...| 10 52 6658 | —71 | 223 | —14 73 48 2| VG} Mt, Wilson. 
6646 | +28 41; -—7 31 97 3 6656 | —47 | 247 | —10 50 24 ~ 
6642 | +74 87 +9 74 73 1 6656 | —43 251 -—6 45 218 2 
6641 98 | —20 87 | 436 1 6657 | —38 | 256) +5 38 | 194 21 
6655 | —28 +21 33 194 5 
(13)| (+5) |3, 100 89 6652 | +17 Bil | +15 20 218 ) - 
6654 | +24) 318 +3 24 6 2 7 
Oct. 24...| 10 33 6652 | —49 | 311 | +12 50 | 436 13 | VG Do. 6648 | +44/ 338 | —8 46 48 5 
6648 | —30 | 330 —s 33 97 gy 6648 | +49 343 -9 51 921 30 
6651 | —21 | 339) —18 31 12 5 6648 | +53 | 347 -Y 54 73 3 
6648 | —18 | 342; -—8 23 (1,454 47 6647 | +63 | 357 | —12 65 12 1 
6648 | —14 | 346 | —10 20 | 170 14 
6649 | —10' 350' —4 14 12 3 (294)' (+5) 1, 956 88 


POSITIONS AND AREAS OF SUN SPOTS—Continued 
Heliographic 
Fast- Area 
pate | | Wine | | ape | | Observatory 
a er- ce q 
time | cen- group 
lon tude ter of 
tu disk 
1989 hom ° 
Oct. 30...| 10 39 | 6658 | —58| 223 | —14 62 12 2| VG | Mt. Wilson. 
656 | 49) 34 48 
6656 | —30| 251 | —7 33 | 194 
6657 | —25 | 256| +5 25 | 824 52 
6655 | ~15 | 266| 104 14 
6652 | +20 | 310) +14 31] 145 14 
6654 | +33 | 314] +4 34 6 3 
6648 | +57 | 338) —8| 24 2 
6648 | +63 | 727 20 
6648 | +68 | 349) 73 7 
(281)| (+5) 2,247 | 131 
Oct. 31...) 117 6660 | —68 | +22) 69 16 3) P Do. 
6658 | —45 | 223 | —14 49 12 2 
6656 | —19 | 249} —10 24 48 6 
6656 | —17| 21) —7 20 | 170 4 
6657 | —11 | 257 | +7 16| 30 
6655 | —3 | 265 | +22 18 | 145 6 
6659 | 316) 50 6 1 
6648 | +78 | 346) —8| 582 9 
(268)| (+4) 1,658 | 61 


Mean daily area for 29 days=2,131. 


*-not numbered. 
VG~=very good; G=good; F «fair; P =poor. 
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PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR 
OCTOBER 1939 


[Dependent alone on observations at Zurich] 
{Data furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich, 


Switzerland] 

October Relative October Relative October Relative 
1939 numbers 1939 numbers 1939 numbers 
ad 144 |} 11___-_- 56 a— 
143 || 12___-- Eac — || 22__.-- d 94 
aa 92 |} 14____- Eac 68 || 24___.- a 112 
ad — || 16___-_- 68 |} d 100 
d— || 18____- Eacd 74 || 28___-_- a 64 
2 d 92 |} 29____-_ Ec 81 
67 || 20__--_- 95 |} 85 

a— 


Mean, 19 days= 87.6 


a= Passage of an average-sized group through the central meridian. 

b= Passage of a large group through the central meridian. 

c= New formation of a group —— into a middle-sized or large center of activity: 
E, on the eastern part of the sun’s disk; W, on the western part; M, in the center 


zone. 
d= Entrance of a large or average-sized center of activity on the east limb. 


AEROLOGICAL OBSERVATIONS 
{Aerological Division, D. M. Lrrtx, in charge] 
By B. Francis 


The establishment of a widespread network of radio- 
sonde observations became an _ accomplished fact 
during October with the opening of additional stations at 
Juneau and Fairbanks, Alaska, and Lakehurst, N. J.; the 
latter being changed by the United States Navy from an 
airplane station. For the first time, regularly scheduled 
daily observations of pressure, temperature and humidity 
in the high levels above 28 radiosonde stations, extended 
from Alaska to the Caribbean. These stations are listed 
in table la, and the observations of the United States 
Navy by airplanes at 7 stations are given in table 1. 
Charts VITI, [X, X, and XI show the mean pressures and 
temperatures, as well as the resultant winds, at 1.5, 3, 4, 
and 5 kilometers, respectively. The pressures shown on 
chart VIII are for 5,000 feet only. Tables 2 and 3 list 
certain wind data, and table 4 shows the heights of the 
tropopauses. Isentropic data for October are shown on 
chart XII. A detailed description of the charts and tables 
was given in the January 1939 issue of the MonTHLy 
Weatuer Review. 

The mean free-air pressures for the current month for 
5,000 feet, and 3, 4, and 5 kilometers, were well distrib- 
uted. Highest pressure was indicated over the South- 
east, being located at Pensacola, Fla., at 5,000 feet, and 
3 and 4 kilometers, and over Miami, Fla., at 5 kilometers. 
Lowest mean pressure existed over the northern portion 
of the United Bates, being indicated at Sault Ste. Marie, 
Mich. To the south of the high-pressure area diminish- 
ing pressures were noted over Puerto Rico and Swan 
Island. Above 5 kilometers, where observations were 
made by radiosondes, lowest pressures prevailed along the 
northern border. These were centered over Sault Ste. 
Marie, Mich., up to 14 kilometers, and over Bismarck, 
N. Dak., in the higher levels. Lowest pressures occurred 
over Alaska, being lower at Fairbanks > sc at any station 
in the United States. Above 5 kilometers the highest 


mean pressures were noted over Miami, Fla., up to 11 


kilometers, and then equalled by San Juan, P. R. Pres- 
sures over Swan Sland were lower than those recorded 
at either Miami, Fla., or San Juan, P. R. 

Mean pressures at stations using radiosonde in 1938 
showed the current month to be lower than in October 
1938 at all levels over Nashville, Tenn., Oklahoma City, 
Okla., Omaha, Nebr., and Sault Ste. Marie, Mich. The 
pressures at Nashville, Tenn., were very little lower than 
the previous year, but those at Sault Ste. Marie, Mich. 
became lower by a difference of 5 millibars at the surface 
to 10 millibars at 8 kilometers, then decreased with alti- 
tude to 2 millibars at 18 kilometers. Over Oakland, 
Calif., the current mean pressure was higher than in 
1938 from the surface up to 11 kilometers, and then 
lower above. At Washington, D. C., the 1939 means 
were higher at all levels, the difference also becoming 
greatest at 8 kilometers. 

During October the pressure differences at all levels 
between the southeastern HiGH (Miami, Fla.), and the 
northern Low (Sault Ste. Marie, Mich.), showed a gradient 
increasing with altitude from 4 millibars at 500 meters to 
25 millibars at 8 kilometers, and decreasing with additional 
altitude to 6 millibars at the maximum height of 17 
kilometers. Also, a parallel case existed between the low- 

ressure area over Sault Ste. Marie, Mich., and the still 
ower one over Fairbanks, Alaska. In both cases the 
maximum gradient in millibars occurred at 8 kilometers. 
The pressure differences in millibars for all levels averaged 
45 percent of those noted between Miami, Fla., and Sault 
Ste. Marie, Mich. And, as an interesting incidental, the 
difference in latitude between Fairbanks, Alaska, and 
Sault Ste. Marie, Mich., also is 45 percent of the difference 
between the latter place and Miami, Fla. 

Mean relative humidities were high in the northern 
sections of the country (Sault Ste. Marie, Mich., Billings, 
Mont., Bismarck, N. Dak., and Spokane, Wash.). But 
outside of the United States proper the highest humidities 
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were recorded over Juneau and Fairbanks, Alaska, San 
Juan, P. R., and Swan Island. Elsewhere humidities 
were only moderately high, with the exception of the 
central States and the far Southwest. San Diego, Calif., 
Phoenix, Ariz., and El Paso, Tex., reported the lowest 
mean relative humidities recorded in the upper air during 
October. 

Mean free-air temperatures for October were lower 
than those recorded in September at all levels up to an 
ave of 14 kilometers, and higher than the preceding 
month at all levels above 14 kilometers. Oakland, Calif., 
Medford, Oreg., Spokane, Wash., and Atlanta, Ga., were 
the only exceptions, as these stations were colder in Octo- 
ber at all levels. At Miami, Fla., the October mean tem- 
perature became warmer at 2.5 kilometers and remained 
so up to 16 kilometers, when it again became colder. 
Radiosonde temperatures at San Juan, P. R., showed that 
October was warmer than September at 6 to 12 kilometers 
only, while Swan Island was warmer up to 15 kilometers, 
and then colder above. 

Comparing the October means at the 6 stations having 
radiosonde records for both 1938 and 1939 (Nashville, 
Tenn., Oakland, Calif., Oklahoma City, Okla., Omaha, 
Nebr., Sault Ste. Marie, Mich., and Washington, D. C.) 
it was found that the current month was generally colder 
than in October 1938. However, at Oakland, Calif., 
the October 1939 temperatures were warmer up to 6 
kilometers and then colder above, while at Sault Ste. 
Marie, Mich., it was colder up to 12 kilometers and warmer 
above. Washington, D. C., was currently warmer at all 
levels up to 11 kilometers, and then colder above. 

At 1.5 kilometers the mean free-air temperatures (chart 
VIII) were higher than 0° C. over the entire United States. 
The warmest occurred over San Juan, P. R., Miami, 
Fla., and El Paso, Tex., while the coldest was over Sault 
Ste. Marie, Mich. But at Fairbanks and Juneau, Alaska, 
below-zero mean temperatures were noted (—9.8° C. 
and —3.3° C., respectively). The level of 0° C. mean 
free-air temperature sloped upward toward the South 
from approximately 900 meters over Juneau, Alaska, to 
1.6 kilometers over Sault Ste. Marie, Mich., 3.8 kilo- 
meters over Nashville, Tenn., and 4.9 kilometers over 
Miami, Fla., and San Juan, P. R. At 5 kilometers all 
stations reported below-zero (0° C.) temperatures. 

Above 5 kilometers lowest temperatures were found over 
the southern stations in the higher levels, while the north- 
ern stations remained coldest at the lower ‘levels. Fair- 
banks, Alaska, reported a mean of —53.9° C. at 10 kilo- 
meters, while Swan Island had —787° C. at 18 kilo- 
kilometers. Intermediate radiosonde stations along a 
vertical cross section extending from Spokane, Wash , to 
Miami, Fla., showed a steady decrease in mean minimum 
temperatures as the altitude increased. 

The highest individual minimum temperature recorded 
during October was —61.2° C. on the 6th at 12 kilometers 
over Juneau, Alaska, while the lowest of —85.1° C. over 
Swan Island at 18 kilometers on the 30th was close to 
the lowest outdoor temperature ever recorded. Else- 
where, low individual temperatures occurred at 17 kilo- 
meters over San Juan, P. R. (—81.3° C.), on the 15th; 
Atlanta, Ga. (—80.6° C.), on the 27th; Miami, Fla. 
(—77.0° C.), on the 21st; E] Paso, Tex. (—77.0° C.), on 
the 29th; and Denver, Colo. (—70.6° C.), on the 22nd. 
Also, low temperatures were noted at 16 kilometers over 
St. Louis, Mo. (—73.5° C.), on the 9th; and Oakland, 
Calif. (—70.3° C.), on the 22d; and over Sault Ste. Marie, 
Mich. (—67.1° C.) on the 9th, at 14 kilometers. 

The resultant winds for the current month, computed 
for 1.5, 3, 4, and 5 kilometers, are shown in charts VIII, 
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IX, X, and XI, respectively. In most cases the directions 
for October were more northerly than during the preced- 
ing seasonal summer and autumn months. Pilot-balloon 
observations made in October failed generally to equal 
the maximum altitudes reached during the several 
months immediately preceding. However, there were a 
number of excellent observations made during the month. 
All pilot-balloon stations reached 5 kilometers as a maxi- 
mum, while 68, 18, and 7 percent exceeded 10, 15, and 20 
kilometers, respectively. The highest individual altitudes 
were reached over Abilene, Tex., Miami, Fla., and Red- 
ding, Calif. (26.7, 22.9, and 20.3 kilometers, respectively), 
on the 13th. The first days of October were lisessbte 
for high balloon observations over the Great Lakes region; 
the 15th along the Mississippi and Ohio Valleys; and on 
the 16th over the Northeast. At many of these maximum 
altitudes northeasterly winds were encountered over the 
Southeastern States, as well as the central portions of the 
Pacific Coast and Rocky Mountain States. 

At 1.5 kilometers (chart VIII) the resultant-wind direc- 
tions, based on 5 a. m., 75th meridian time observations, 
were northwesterly over a belt extending from the North- 
west to the Atlantic coast. Southeasterly winds over 
Florida and Cuba turned clockwise to become westerly 
over Louisiana, Alabama, and Georgia. This circulation 
was due to the high-pressure area centered over Pensa- 
cola, Fla. Winds in the far West appeared confused, 
where very light velocities were noted (Reno, Nev., 0.2 
m.p.s.). Elsewhere, resultant velocities were higher than 
previous months, except over the east Gulf region. High- 
est wind speeds occurred from northern Texas to the Great 
Lakes and New England, reaching a maximum for the 
country at Albany, N. Y. (12.7 m. p.s.). 

The October wind directions at 1.5 kilometers backed 
from normal by counterclockwise rotations over the eastern 
half of the country, and turned by clockwise rotations 
over the West, except at Medford, Oreg., and Spokane, 
Wash. The largest departures from normal occurred 
over San Diego, Calif. (134° clockwise rotation from nor- 
mal), Houston, Tex. (104° clockwise), Seattle, Wash. (57° 
clockwise), and Atlanta, Ga. (46° counterclockwise). The 
departures from the normally light wind velocities were 
positive but small. Elsewhere, the current velocities were 
greater than normal over all stations, with the exception 
of Medford, Oreg., and Seattle, Wash., where they were 
less than normal. Positive departures of more than 3 
m. p. s. occurred over the entire central portion of the 
United States at this level. 

The resultant winds at 3 kilometers, also based on 5 
a. m. observations (chart IX), showed that northwesterly 
directions predominated. However, the anticyclonic cir- 
culation continued to persist over the Southeast, with 
Miami, Fla., and Key West, Fla., reporting directions of 
123° and 117°, respectively. Winds on the Pacific coast 
showed more definite directions at 3 kilometers with 
velocities exceeding those noted at 1.5 kilometers. High 
resultant velocities prevailed elsewhere in the country, 
except the extreme South and Southwest. Again the 
highest resultant wind speed in the country occurred 
over Albany, N. Y. (17.6 m. p. s.). 

At 3 kilometers the current winds were oriented by 
departing from the normal in small counterclockwise 
rotations, except at San Diego, Calif., and Houston, Tex., 
where the departure differences were 178° and 110°, 
respectively. Clockwise departures were noted only at 
Medford, Oreg., Spokane, Wash., and Key West, Fla. 
The October velocities were larger than normal elsewhere, 
except over Houston, Tex., and Atlanta, Ga., where the 
departures were less than normal. 
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Chart X shows resultant winds at 4 kilometers based on 
observations made at 5 p.m. Northwesterly winds pre- 
dominated at this level over all but the extreme southern 

rtion of the United States, and Cuba and Mexico. 
see indications of the anticyclone noted in the lower 
levels remained at 4 kilometers over Cuba, Puerto Rico, 
and southern Florida. Resultant velocities greater than 
5 m. p. s. occurred over the entire country, except along 
the immediate Gulf coast and the extreme Southwest in- 
cluding California. Velocities over 15 m. p. s. prevailed 
west of the Great Lakes and in New England. Albany, 
N. Y., again had an outstanding velocity of 16.6 m. p. s., 
but this was surpassed by 18.0 m. p. s. recorded over 
Hartford, Conn. 

Resultant winds at 5 kilometers are shown on chart XI. 
The directions showed definite northwesterly resultants 
over the United States with the exception of the extreme 
South. Indications of the anticyclonic circulation a 
peared over and southeast of southern Florida. Winds 
over California showed outstanding northerly tendencies. 
Resultant velocities at 5 kilometers were slightly higher 
than at 4 kilometers, but extreme velocities occurred over 
the North, particularly west of the Great Lakes (Mil- 
waukee, Wis., 20.0 m. p. s., Fargo, N. Dak., 19.2 m. p. s., 
and Huron, S. Dak., 18.7 m. p. s.). 

Comparing the current 5 p. m. winds with established 
5 a. m. normals at 4 kilometers, it was found that the 
directions departed from normal in counterclockwise rota- 
tions east of the Rocky Mountains, and clockwise west of 
the Rockies. Outstanding departures from normal were 
noted over San Diego, Calif. (108° clockwise), Oakland, 
Calif. (58° clockwise), and Houston, Tex. (59° counter- 
clockwise). But at 5 kilometers counterclockwise de- 
partures occurred over the entire southern half of the 
country, and clockwise departures over the northern por- 
tion. The largest difference noted was 47° (counter- 
clockwise) at Houston, Tex. Resultant velocities for 
October exceeded the normal by more than 5 m. p. s. over 
the nothern part of the United States at 4 kilometers 
(+-9.0 m. p. s. at Fargo, N. Dak.), and along a belt reach- 
ing from the far Northwest (+9.5 m. p. s. at Billings, 
Mont.) to the extreme Southeast (+5.7 m. p. s. at 
Atlanta, Ga.) at 5 kilometers. 

In the higher levels, resultant winds, based on 5 p. m. 
observations (table 2), were northwesterly, except in the 
far South. At 6 kilometers, northwesterly winds in the 
far West became westerly over the East. Velocities were 
slightly higher than those noted at 4 and 5 kilometers. 
Resultant wind speeds of 21.9 m. p. s. and 18.2 m. p. s. 
were recorded over Fargo, N. Dak., and Omaha, Nebr., 
respectively. 

t 8 kilometers the winds were unchanged except for 
direction at Miami, Fla., which shifted from the south- 
west into the northwest quadrant. Velocities were 
higher in the South at this level (Miami, Fla., 6.1 m. p. s.) 
than at 6 kilometers, but the maximum occurred over 
Huron, S. Dak. (19.2 m. p. s.). There were few changes 


in direction at 10 kilometers, except for southwesterly 
winds that reappeared over Little Rock, Ark., Oklahoma 
City, Okla., and Albuqueraue, N. Mex. At this level high 
velocities occurred over Houston, Tex. (23.2 m. p. s.), 
Atlanta, Ga. (22.1 m. p. s.), and way og Wyo. (22.1 
m. p. 8.). iz. (8 


The velocities at Winslow, .3 Mm. p. s.), 
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and Las Vegas, Nev. (8.1 m. p. s.), were unusually light 
for 10 kilometers, and remained so up to 16 kilometers. 

Diurnal changes in direction between 5 a. m. and 5 
p. m. resultant winds (charts VIII and IX, and table 2, 
respectively) at 1.5 and 3 kilometers for October were 
noteworthy. The 5 p. m. winds turned away from the 
5 a. m. directions through counterclockwise rotations 
over all of the country except the extreme Southeast and 
far middle West at 1.5 kilometers, and over the South 
and Pacific slope at 3 kilometers, where departures were 
by clockwise rotations. Largest diurnal direction changes 
took place along the west Gulf coast and far Southwest 
at both 1.5 and 3 kilometers, being outstanding at Las 
Vegas, Nev., Brownsville, Tex., and San Diego, Calif. 
The afternoon resultant velocities were less than the 
5 a. m. over most of the country, except in the far South- 
east and Southwest at 1.5 kilometers, while opposite 
velocity departures occurred over the same areas at 3 
kilometers. 

Table 3 lists the individual maximum wind velocities 
recorded over the United States during October. The 
winds of 42.2 m. p. s. at Las Vegas, Nev., 62.8 m. p. s. 
at Hartford, Conn., and 77.5 m. p. s. over Omaha, Nebr., 
at 2.1, 4.2, and 13.4 kilometers, respectively, were the 
highest recorded since June 1939. 


MEAN MONTHLY ISENTROPIC CHART! 


In the mean isentropic chart, 6=306°, for October 
1939 (chart XII), the westerlies cover the northern two- 
thirds of the United States, while an anticyclonic eddy 
of small dimensions and slight moisture contrasts is 
centered over eastern Texas. 

The a current over the middle Gulf States may be 
associa with the deficiency of precipitation there. 
Elsewhere too little is known of the normal isentropic 
flow pattern for October to indicate any correlation 
between the precipitation departures and the mean 
pattern for this month. With the seasonal change from 
predominantly convective precipitation in summer, when 
the moisture conditions aloft are rather stationary and 
determine the regions of shower activity, to the frontal 
precipitation of winter, when the moist currents move 
across the map rapidly, little correlation may be expected 
to exist. 

In studying chart XII, it will be noted that the mo‘sture 
and pressure lines bulge southward over the Great Lakes 
in a fashion similar to the pattern normally occurring on 
summer charts. The fact that the precipitation depar- 
tures in this region are small suggests that this configura- 
tion of the lines is normal for autumn also, and that in 
the Great Lakes region the precipitation usually occurs 
at lower temperatures than at the same latitudes else- 
where in the country. 

The precipitation excesses in the Middle Atlantic 
States and southern New England occurred in connection 
with wave disturbances passing northward along the 
coast on three occasions during the month. The pre- 
cipitation occurred with the affected stations in the cold 
air, but the moisture aloft in connection with it shows up 
as a bending of the condensation pressure lines northward 
across the isobars over the region affected, with indica- 
tion of a moist tongue to the east over the ocean. 

1 Prepared by the Division of Research and Education. 
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Taste la.— Mean free-air barometric pressures (P.) in mb., temperatures (T.) in °C., and relative humidities (R. H.) in percent obtained 
radiosonde during October 1939—Continued ad 


OctroBErR 1939 


Stations and elevations in meters above sea level 
Medford, Oreg. Minneapolis, Minn. Nashville, Tenn. Oklahoma City, Omaha, Nebr. 
(401 m.) Miami, Fla. (4 m.) (283 m:) (180 m.) Oakland, Calif. (2m.)) (391 m. (300 'm.) 
Altitude 
m. & 1. 
Num- Num- Num- Num- Num-) Num-| Num- 
ber of R ber of R ber of R ber of R ber of R ber of R ber of R 
ob- P. ? H. ob- >, H. ob- P H. ob- P H. ob- P. T. H. ob- P. H. ob- P 7. H. 
serva * |serva- serva- * |serva- serva- * |serva- * |serva- 
tions tions tions tions tions tions tions 
Surface 972; 8.8) 85 30/1,014) 23. 12. 2) 
31, 960; 10.1 30; 958; 22.7) 81 16.0 
1,000 31) 904) 11.7 30} 905) 19.6 15.1 
1,500 31) 852; 10.1) 62 30| 854) 17.0) 76 12.7 
31; 802) 7.8) 56 805) 14.6) 69 10.1 
2,500 31) 754 5.3) 52 30} 758} 12.3) 62) 7.5 
31| 700} 2.4) 48 30) 714) 10.0) 57 4.8 
31| 626) —3.3) 43 633 4. 51 —1. 
5,000 31) 561; —9.1 20} 559) —1.2 —7.7 
6,000 30) 483)—16.5) 38 20; +493) —7.3; 45 —15.1 
30} 422) —24.0) 37 29; +433;—13.6) 44) —22. 9 
20) 367) —32.1 379|—20.1) 44 —31.1 
9,000 20; 318}—39. 7) 35) 28; 330|—27.4) 41 —38.9 
20| 28! 287/-35.2) 41 —46.1 
235|—52.5|....| 28] 248/—43. 2)... —52.5 
12,000 28| 201|—56. 28; 213)—50. — 57. 4). 
13,000 28| 172) —60. 2) .. 28; +182|—56. —60.4 
16,000 25) 105|—63. 28} 106| —66. 1 
17,000 20} +89) —62. 28; 94)/—71.3).... —65. 6 
18,000 76;—62. 1)... 28 79) —71. 0}... 76| —64. 4 
19,000 42] 24) —62. 6 
20,000 6} 20; —61.0 
Stations and elevations in meters above sea level 
Phoenix, Ariz. St. Louls, Mo. San Juan, P. R. Sault Ste. Marie, Spokane, Wash. Swan Island, W.I. | Washington, D. C.! 
(339 m.) (176 m.) qs m.) Mich. (221 m.) (597 m.) (10 m.) (7 m.) 
Altitude (meters) 
Ss Ss Ss ss Ss Ss Ss 
R.l R. R. R. R. R./ R 
Z Z Z Zz Z Z Z 
Surface 31; 974) 15.7] 52) 30) 997) 12.4) 71 29/1,009} 25.1) 87) 31) 4. 31} 948) 6.7) 80) 31)1,009) 26.7) 84)  30)1,018) 11.4) 86 
500 956) 21.0) 45) 30) 960) 14.3) 56] 29) 956] 23.0) 85) 31] 954 4.4) 955) 23.2) 87) 30) 960) 127) 68 
1,000 31} 902; 20.2) 37 12.6) 29) 903; 20.0) 82) 31] 897) 2.9) 82) 31) 903) 8.0) 7 31; 902) 19.7) 84) 30) 904) 10.9) 61 
1,500 31; 851) 16.8) 36) 3 852; 10.3) 51 29) 852) 17.4) 31} 843) 0.4] 82) 31) 850) 5.8) 68) 31) 851} 16.6) 80) 30) 852) 9.0) 57 
2,000 31; 802; 13.2) 36; 30; 802} 7.9) 49; 20) 803) 14.8) 75) 31) 792) —1.8} 79) 31) 798; 2.7) 69) 31) 802) 13.8) 75) 30) 802) 7.1) 56 
2,500 31) 756; 10.0) 36; 30) 755) 6&0] 45; 20) 757) 12.2) 71 31} 743) —3.7| 72) 31) 750) —0.3) 69) 31) 756) 11.0) 69] 30) 754 5.0] 53 
3,000 31; 712) 6.8) 36; 30) 709) 2.2) 42) 29) 713) 98) 67) 31) 697) —5.6) 67) 31) 705) —2.7| 66; 31] 711 8.3 29; 709) 2.5) 52 
4,000 31] 620; 0.2) 35) 30) 626) —3.8) 38) 20) 631 4.6) 62) 30) 613)—11.4| 64 30} 621; —7.8) 54) 31) 630; 2.9) 56) 20) 626) —2.1) 46 
5,000 31] 555) —6.4) 32) 30) 561) —9.9) 34) 20) 558) —1.3) 60} 30) 538)—18.0) 63) 30) 545)—13.4) 50) 31) 556) —2.1) 49) 20) 551) —7.9] 45 
6,000 31} 487;—18.6) 30) 30) 483)~—16.5| 33) 28) 491) —6.9) 57) 30) 470|—24.1) 62) 30] 477/—19.9| 48) 30) 490) —7.4) 45) 29) 484/-13.8) 38 
7,000 427)—21.2) 20; 30) 422)—23.9) 30) 28) 432)—13.0) 52) 30) 408)/—31.7) 61) 30) 418/—27.2) 49) 30) 430/—13.6) 42) 28) 424/-20.7| 38 
8,000 30] 372|—28.6) 28) 20) 368)—31.6) 29) 28) 378/—19.5) 5) 30} 354/—38.5} 59) 30) 361/—35.0) 49) 30) 376/—20.2} 42) 21) 370)/—28.1) 40 
9,000 90; 322,—35.7) 28) 30) 31%|—38.7| 29; 28) 329)—26.6 29) 305)—44. 5)____ 312)—42.6) 50) 30) 328)|—27.3) 41 20} +321/—35.6) 39 
10,009 30} 270|—42.3) 27; 20) 28! 286|—34.3) 47) 25) 263)/—49.4)__ 29} + 30) 285|—34.6) 40 
30} 240) —48. 3)_. 29! 28) 248)/—42.0)___ 25; 225|—52. 8}____ 29} 230/—55. 6)____ 30} 246)—42.2)___. 18| 
12,090 20; 29; 202)—56. 28; 214|—49. 25) 193)—54. 8}____ 28} 196|—58.4)____ 30) 17| 204/—55. 
28; 26; 28; 183/—56.6) ___ 23) +165/—56. 0) __ 27; + 167|—59. 4)___ 30) 11} 
14,000 28} +150) ~—61.0 26| 146) —62. 7). 28; 21; 141\—56. 27; 30} 155'—64. 4/___. 8} 
18,009 21 77| —65. 76|—61. 8) 27 79|—75. 75| —59. 14 75; —59. 2)___. 27 


Observations taken about 4 a. m., 75th meridian time. 


Navy. 


Nors.--None of the means included in this table are based on less than 15 surface or 5 
standard-level observations. 


Number of observations refers to pressure only as temperature and humidity data are 
missing for some observations at certain levels; also, the humidity data are not used in 


daily observations when the 


temperature is 


below —40.0° O. 
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TaBLE la.—Mean free-air barometric pressures (P.) in mb., temperatures (T.) in °C., and relative humidities (R. H.) in percent obtained by 


Boise, Idaho (824 m.) Boise, Idaho (824 m.) 
Altitude (meters) m. s. 1. N Altitude (meters) m. s. 1. 
umber of Number of 
Tempera- | Relative Tempera- | Relative 
observa- | Pressure ture humidity observa- Pressure ture humidity 
tions tions 
30 920 12.7 71 27 278 —43.5 42 
30 902 17.4 53 27 205 
30 850 16.1 44 25 175  ,_) aes 
30 801 13.0 43 25 149 | [aaa 
30 754 9.7 44 24 127 
30 710 6.2 47 24 108 
29 628 51 24 92 * 
29 553 —7.6 50 20 78 
27 486 —14.1 48 16 66 ee 
27 425 —21.0 44 10 56 
27 371 44 5 47 
27 321 —36.3 43 


TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (E. S. T.) during October 1939 
[Directions given in degrees from North (N=360°, E=90°, S=180°, W=270°).—Velocities in meters per second (superior figures indicate number of observations)} 


Abilene, || Albuquer- || Atlanta, Billings, Boise, Browns- Buffalo, Burling- Charles- Chicago, Cincin- 
Tex. que, Ga. Mont. Idaho | * A ville, Tex. A ton, Vt. || ton, 8. C yo. th. nati, Ohio 
(537 m.) N. Mex (302 m.) (1,095 m.) (850 m.) (15 m.) (7 m.) (220 m.) (132 m.) (18 m.) (1,873 m.) (192 m.) (157 m.) 
Altitude (1,554 m.) 
— 
m. s. 1. 
Di- | Ve- || Di- | Ve-|| Di- | Ve- |} Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- 
rec- | loc- || ree- | loc- || ree- | loc- |} ree- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || rec- | loe- |} rec- | loc- || ree- | loe- || rec- | loc- 
tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity 
2. 4| 1.6]| 2819 3.6)) 292%!) 28597) 100%!) 2.6/) 2593) 3.4)) 231%) 1.3 25%) 268%!) 4.2)) 2483!) 3.2)) 226%) 23 
31681; 1.8]; 28694 27997) 5.0 2. 24831/ 6.0); 217%) 4.2]) 3339) 245%) 4.9)) 240%) 40 
< 31690) 1.8|| 27827) 7.4|| 2973) 2.6)| 279%) 6.0 99%) 24127] 9.4)| 25227) 304%) 2458) 243%) 4.7 
WES 28590] 2.0); 27877] 8.8]; 32431] 28098) 7.8]; 130%) 1.5)| 25097) 11.2); 25896) 9.0)) 30695) 25087) 8.6]) 25297) 6.7 
3.8|| 28790] 28775) 310°¢) 3.0)) 2819) 9.2!| 358!% 2612!| 12.6]) 280!7) 20797) 4.0)) 265%!) 2645) 11.0// 26597) 8.5 
3.5|| 28597] 293%) 28597) 4.2)) 28590) 11.6)} 302!) 1.3); 265'5) 281!) 10.5]) 290%) 277%) 5.2|| 263%) 13.8// 270%) 8.8 
3.7|| 29375} 30418) 15.2)| 28627) 28599 13.4); 280!) 283"; 6.7|| 282%) 6.3)) 266%) 276%) 11.5 
5. 5|| 287%) 7.6]) 31117] 18.1]} 28022) 282'6 15.2); 26310) 273'8| 2849) 2941!) 13.9)| 276%) 12.2 
8.0}| 27893) 286!) 10.2]; 283'% 8. 28198) 267'5| 11.9 
Greens- 
Fargo, Havre, Houston, Huron, || Las V Little Medford, Miami, Minneap- || Nashville, || New Or- 
N. Dak. —_ N. Mont. Tex. 8. Dak. Nev. k. Oreg. Fla, olis, Minn.|| Tenn leans, 
(283 m.) (271 m.) (766 m.) (21 m.) (393 m.) (570 m.) (82 m.) (410 m.) (10 m.) (261 m.) (194 m.) (19 m.) 
Ve-|| Di- | Ve- || Di- | Ve-|| Di- | Ve- || Di- | Ve- || Di- | Ve- |} Di- | Ve- |] Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- 
loe- || rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- |} rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- 
ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity 
2.1); 2637) 0. 277%) 116%!) 2.2)| 285%) 2.1 78") 1873) 323%) 0.5 6531; 4.0)| 258% 2.4) 256% 22 21% 22 
136 200%) 213"| 339% 4.7) 256% 26) 254% 3.0 60”, 3.1 
3.5|| 273%) 3.4/| 267%) 5.6/| 1359 2863!) 3.7 246%) 3.2 -5 66%; 2447) 4. 5| 254% 3.2 52% 2.9 
6.1)} 28378) 3. 262%| 9.0 299 =. 6|| 2613! 2669) 3.5)| 19428 250%) 7.2) 264% 3.9 45%) 2.3 
9. 283%) 6.3); 27075) 11.2)) 3199) 282%) 24631) 1.9)| 2719) 2227) 1.3 85% 2.2) 267%) 27377) 4.9) 356%) 2.2 
10.7|| 282%) 7.7|| 27425] 12.8]} 262%) 1.0)| 28597) 11.0) 252%) 272%) 279%) 1.8)) 10377) 2.0) 276%) 12.7|) 283% 5.8) 315", 2.3 
12. 285"; 8. 279%| 13.3|| 26377) 2.8)| 28997) 26331) 2.5); 26675) 307%) 3.0)| 1247) 1.5 277%) 13.5)| 204%) 7.9)) 302%) 3.1 
27723] 12.5)| 28417] 12.9]| 25395) 5.2)| 283%] 16.0) 270%) 3.7|| 273%) 6.4/| 3017) 132%) 2.0.) 260%) 15.5)| 11.9) 262!) 3.6 
19.2}! 278%| 14.7/| 2931) 13.9]) 25199 287!7| 28581] 4.3/| 276%) 9.4)| 2809 §.8)) 169%) 291!) 11.9)| 2667) 5.9 
21. 28418) 282!) 17.6)| 268%) 5.5)) 271%) 10.7); 282!) 247!) 201", 12.9) 2667) 7.8 
253] 15.3|| 2763] 28129) 7.7|| 26974) 12.1/) 20194 10.0)) 305!) 


Surfa 
1,000- 
1,500_. 
2,000_ 
2,500 
3,000. 
4,000. 
5,000- 
6,000. 
7,000_ 
8,000 
8 
1, 
1, 
2, 
2, 
3, 
4, 
5, 
| 
8, 
10 
f 12 
14 
8 
1, 
1, 
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2, 
3, 
4, 
5, 
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8, 
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1 
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Tapie 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (E. S. T.) during October 1939—Continued. 
Onkland, || Okiahoma | Omaha, || Reno, || St. Louls, |! Salt Lake || San Diego, |! San Juan, “Marie.” || Seattle, Spokane, || Washing. || Winslow, 
Calif. City, Okla. Nebr. Nev. Mo. City, Utah Calif. Mich. Wash. ton, D.C. Ariz. 
Altitude (8 m.) (402 m.) (306 m.) || (1,346 m.) |} (170m.) || (1,204 m.) (15 m.) de ho ) (198 m:) (14 m.) (603 m.) (10 m.) (1, 488 m.) 
(meters) = 
m. 8. 1. 
Di- | Di- | Ve-|| Di- | Ve-|) Di- | Di- | Ve-!) Di- | Ve-|} Di- | Ve-|| Di- | Ve-|| Di- | Ve-|| Di- | Ve-|| Di- | Ve-|| Di- | Ve-|| Di- | Ve- 
rec- | loe- || ree- | loe- || ree- | loe- || ree- | loc- || rec- | loe- || ree- | loe- || ree- | loc- || ree- | loc- || ree- | loc- || ree- | loe- || ree- | loc- || reec- | loc- || rec- | loc- 
tion | ity || tion | ity || tiom | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity 
Surface.....| 262) 190%) 3.9)) 247%) 2.0)| 287%) 23431) 2.8!) 26731] 287%] 3.8]) 75%) 27699) 1.9]) 24379) 220%] 2.5)) 28299 1.8]) 234%) 3.0 
500 318") 200%) 4.0)) 245%) 2867") 2.3); 909!) 3.9]| 277%) 3.3)) 223%) 2.4 
1,000 ..-| 338") 1.5)| 2129) 4.3); 2279) 23274) 6.0//.....- --.--|| 112% 100%) 3.9); 25072) 6.3); 21872) 1.5)) 213%!) 268%) 5,9)).....- J 
1,500........] 312%) 1.8)) 232%) 4.6)) 240%) 317% .7|| 2487) 8.0)) 2519) 14 99%) 10237) 3.7); 257!7| 2.0); 2289 5.0); 280%) ideo 
2,000........] 320%) 2 1) 2487" 4.7) 2567) 220" 264%) 9.51) 255") 2.2) 2.1 98%) 25414) 13.7/| 281!7] 24625) 6.1)| 277%) 10.9)| 2293) 24 
333% 26377) 6.0); 2687) 2068) 27477] 230%) 2.7 2.6)| 102%) 2.9)| 2647) 16.3)| 282%) 26597) 27422) 2223) 2.5 
3287) 2.6)| 26277] 6.8!) 2739) 12.8)| 2389) 277") 11.5)) 253%) 2.9) 68") 1. 9423) 2.6)| 265°) 6.2); 28629) 276!*| 10.8|| 228%) 3.0 
330%; 3.6)) 2708 8. 3 277%) 14.7); 30695] 280''| 14.1)] 2879) 5.5 2077 «1.5 .-.--|| 287%} 289!) 266'5) 13.3)| 49 
3002 2. 3} 271") 283%) 15.2]; 20678) 28872) 9.1); 289°) 2.5 2577) 5.6 
2.3)| 281% 10.7| 20273) 18.2); 20499] 2959} 10.9); 316) 3.4 261%) 6.0 


Taste 3.— Maximum free-air wind velocities (M. P. S.), for aa Save —- of the United States, based on pilot-balloon observations during 
clober 19. 


Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
2 n 2 
& Station & Station & Station 
3 & 3 3 
214 2 1A =/ A A 
Northeast 35.5 | WSW___| 1,570 | 19 | Buffalo, N. Y....--. 62.8 4,240 | 24 46.4) WNW. 5,420 | 17 | Harrisburg, Pa. 
Fast-Central #_...... 33.7 | WNW-_.}| 1,360 | 28 | Washington, D. C..|/ 38.2 5,000 | 23 63.5 | W_...... 9,900 | 18 | Greensboro, N. ©. 
Southenst 430 | 15 | Jacksonville, Fla_...|| 38.8 .| 4,420) 30 68.0; WSW-...| 7,050 17} Atlanta, Ga. 
North-Central ¢...... 40.4) WNW 900 | 11 | Fargo, N. Dak......|| 47.0 3,120 | 31 55.9 | NNW-...| 8,850 | 20/ Fargo, N. Dak. 
Central A .| 39.2) WSW 2,070; 48.0 5,000 | 22 13, 360 | 25 | Omaha, Nebr. 
South-Central ¢. .| 344.0} SW_...- 2,470 | 24| Amarillo, Tex.......|| 48.4 4,990 | 26 66.0 | WSW_..| 12,230 | 19 | Houston, Tex. 
Northwest’ 42.0| WNW 2,300 | 21 | Havre, Mont.... 40.0 3, 430 | 24 8, 260 | 29 | Billings, Mont. 
West-Central 39.8 | 2,500 | 24| Ely, Nev............ 45.1 “| 2,710 | 24 69.0; SW... 12, 400 | 25 | Cheyenne, Wyo. 
Southwest *.......... 42.2} SW.....| 2,140 | 24 Vegas, Nev..._. 37.1 4,880 | 3 Albuquerque, N. || 75.6 10, 760 | 27 N. 
ex, ex, 


! Maine, Vermont, New Ham pehire, Massachusetts, Rhode Island, Connecticut, New * Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except E) Paso), and western 
York, New Jersey, Pennsylvania, and northern Ohio. Tennessee. 
? Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern ? Montana, Idaho, Washington, and Oregon. 


Tennessee, and North Carolina. * Wyoming, Fe aie Utah, northern Nevada, and northern California. 
? South Carolina, Georgia, Florida, and Alabama. *Southern California, southern Nevada, Arizona, New Mexico, and extreme west 
¢ Michigan, Wisconsin, Minnesota, North Dakota, an and South Dakota. Texas. 
* Indiana, Ulinois, lowa, Nebraska, Kansas. and Missouri. 


Tani 4.— Mean altitudes and temperatures of significant points identifiable as tropopauses during October 1939, classified according to the 
potential temperatures (10-degree intervals between 290° and 409° A.) with which they are identified. (Based on radiosonde observations) 


as a Atlanta, Ga. Billings, Mont. | Bismarck, N. Dak. Boise, Idaho Buffalo, N.Y. | Charleston, 8. C. 
ture Num-| Mean | | Num-| Mean | | Num- | Mean | | Num-| Mean | | Num-| Mean | | Num-| M ean | Num-| Mean | 
ber of | alti- | | ber of | alti- | | ber of | alti- | | berof| alti- | | ber of | alti- | | ber of | alti- | | ber of | alti- | 
cases | tude | RYT" | cases | tude | PYT" | cases | tude | PINS" | cases | tude | PT | cases | tude | YTS’ | cases | tude | RYT®’ | cases | tude | Pie 
310-319 1 7.6 —44.6 7 9.1 . 
320-329 6) —52.0 15} 10.0 |—52.4 3} 91| —413 
330-239 16| 11.0 —58.3 11.8 |-60.3 15| 11.3 | —53.1 
340-349 12| 125 —60. 1 6| 12.5 |-62.7 12| 123] —56.8 
350-350 4] 13.5 —64.0 13.3 |—63.0 9} 13.6 | —63.0 
360-389 141 —60.6 4] 14.2 |-65.8 5| 14.6] —66.2 
370-379 48 —65.5 2| 15.6 |—71.5 6| 15.9| —72.8 
380-389 1] 151 —66.0 3| 14.9 |-62.7 4} 15.9 | —69.0 
390-299... 16.3 —66.0 1| 16.0 |—68.0 1| 163} —70.0 
Weirbred means 12.7 —86.1 j-...... 11.7 |....... 13.1 | —60.0 
Mean potential 


(weighted) . ...... 
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TABLE 4.— Mean altitudes and temperatures of significant yoints identifiable as tropopauses during October 1939, classified aoeeine tet to ~ ae 
tential temperatures (10-degree intervals between 25 290° and 409° A.) oun which they areidentified. Based on radiosonde observations )—C 


Denver, Colo. El Paso, Tex. Ely, Nev. Joliet, TM. Lakehurst, N. J. Medford, Oreg. Miami, Fla. 
Potential tem- 
perature Num-/} Mean Num-} Mean Num-| Num-| Mean Num-| Mean Num-| Mean ay Num- | Mean 
ber of | alti- pera- ber of | alti- pera- ber of | alti- pera- ber of | alti- pera- ber of | alti- pera- ber of | alti- pera- ber of | alti- pera- z 
eases | tude ture | cases tude ture | °Ses tude ture | cases tude ture | CaSes tude ture | Cases tude ture | Cases tude ture 
2 | 4 8.8 |—44.8 6 9.1 |—51.3 3 8.3 |—39.7 7 
Wa 22 9.7 |—45.5 9.6 |—44.0 24 10.0 |~—48.7 10; 10.2 |—51.0 10 9.7 |—46.2 18 10.0 |—48.8 1 11.0 | —53.0 
Sa err 20 11.6 |—57.9 14 11.0 |—50.9 23 11.4 |—56.5 13 11.4 |}—58.2 10 10.5 |\~—48.5 28 11.3 |—55.5 5 11.3 | —51.4 
10 | 12.3 |-58.8 13} 12.3 |—57.2 12; 12.5 |—60.6 9} 12.2 |—59.4 6| 12.4 |—58.8 9; 12.4 |—60.4 15 11.7 | —48.9 
350-350... .......... 8] 13.2 |-—61.2 13.6 |—63.8 6 13.3 |—62.3 3 13.1 |—61.7 2) 14.0 |—67.5 ll 13.5 |—64.3 13.4] —60.6 
Cera s 14.1 |—64.6 13 14.9 |—69.9 4 14.6 |—66.5 3 13.9 |—€2.3 2 14.0 |—63.0 7 14.2 |—65.4 17 14.8 | —68.0 
2) 14.8 |-64.0 6) 15.4 |—70.7 5| 14.7 |—65.0 x 14.4 |—61.6 14.6 |—64.3 4 14.6 |—63.2 13 15.7 | —70.9 
1 15.6 |—67.0 10 16.2 |—72.7 5 15.6 |—66.8 4 15.0 |—64.0 |_...... SS ae 4 15.6 |—67, 2 a 16.6 | —74.0 
16.2 |—680 16.8 |}—72.1 5 | 16.0 |—66.6 1 16.0 |—66.0 1 15.4 |—65.0 3 16.4 |—68.7 7 17.0 | —73.6 
400-409 4 16.6 |—67.8 3} 17.0 |—70.7 3} 16.5 |—65.0 2) 15.9 |—63.5 1 16.7 |—66.0 3 16.7 |—67.7 2) 17.5 | —75.5 
Weighted 12.1 |—56.6 |....... 13.7 |—62.7 |.....-. 12.2 |—87.2 |_...... 12.1 |—657.8 [....... 11.4 |—52,7 |....... 12.0 |—57.1 |......-. 14.3 | —64.0 
Mean potential 
temperature 
(weighted) -_..._. 341.6 359. 2 346.0 346.4 340.7 347.8 364. 2 
| Minneapolis, Minn. | Nashville, Tenn. Oakland, Calif, | Oklahoma City, Omaha, Nebr. Phoenix, Ariz. St. Louis, Mo. 
| Potential tem- M M 
perature Num-| Mean | | Num-| Mean | | Num-| Mean | Num-| Mean | | Num-| Mean | | Num-| Mean | | Num-/| Mean | 
ber of | alti- ber of | alti- ber of| alti- | | ber of | alti- pera. | Derof| alti- | | ber of| alti- | | ber of| alti- | hom 
cases | tude ture | cases tude ture | cases tude ture | Cases tude ture | Ca5¢s tude ture | cases tude ture | cases tude ture 
12 8.4 |—44.8 4 8.3 |—39.8 3 8.0 |—38.3 8.3 |—41.6 1 7.9 |—37.0 5 8.4 | —40.6 
20 10.0 |—51.4 ll 9.6 |—46.3 21 9.7 |\—45.4 7 9.6 |—44.7 24 9.7 |—47.2 10 9.5 |—42.0 19 9.8 | —48.7 
15 11.4 |—-58.1 14 11.2 |—54.1 20 11.4 |—55.8 14 11.3 |}—51.3 29 11.4 |—56.8 10.6 |—48.0 17 11.2) —54.9 
q 12.9 |—65.8 13 | 12.3 |—56.9 12 12.4 |—59.8 12 12.2 |—55.5 12] 12.1 |—57.2 18 12.0 |—54.6 ll 12.5 | —56,4 
1 12.7 |—58.0 7 13.2 |—59.4 4 13.2 |—60.8 12} 13.4 |—62.0 13.4 |—62.4 4 13.5 |—63.0 4 13.6 | —63.2 
1 14.1 |—67.0 5] 14.5 |—67.0 6| 14.4 |—66.2 14.5 |-65.8 4 14.2 |—64.0 8] 13.9 |—61.3 7| 143] —65.4 
2 14.2 |—58.5 7 14.9 |—66.0 7) 14.9 |—66.9 9 15.3 |—68.3 3] 14.6 |—65.0 5 15.0 |—66.0 10; 15.1] —67.5 
1 15.2 |—64.0 5] 16.3 |—73.8 6} 15.9 |—68.8 8} 15.8 |—69.2 5] 15.2 |—64.4 16.0 |}—69.9 3] 15.8] —69.0 
2] 14.6 |—58.0 5] 16.0 |—66.0 6} 16.4 |—68.3 4 16.2 |—67.8 2) 15.8 |—67.0 8| 16.2 |—67.5 2] 16.2] —67.0 
400-409. __ 2 16.2 |—65.5 3] 16.7 |—66.7 3 16.2 |—63.3 5 | 17.0 |—70.0 3 16.6 |—65.3 16.5 |—66.3 3] 16.6] —67.0 
Weighted means. 10.7 |—53.5 12.3 |—56.5 13.5 |—60.3 |....-... ll 12.8 |—56.2 |...-.... 12.1 | —56.8 
Mean potential 
temperature 
(weighted). 333.6 353.4 352.1 363.4 343.3 355.1 350.0 
San Juan, P. R. Saulte Ste. Marie, Mich. Spokane, Wash, Swan Island, W. I. 
Potential temperature 
Number | | tomper- | Number] | semper. | Number! | semper. | Number] “iti | temper- 
— ature | ° cases ature cases | tude | ature tude | ature 
, 1 10.7 — 46.0 12 11.2 —56.4 20 11.4 
13 11.9 —50.4 7 12.1 — 57.9 ll 12.4 —61.1 12.5 —57.6 
Sti: <nnichedccainbnaanenwpedeebesncninasdeeemitaied 4 13.4 —59. 6 2 12.8 —60.5 2 13.4 —64.0 17 13.8 —64.9 
22 15.0 — 69. 5 2 13.7 —59.0 1 13.1 —58.0 21 15.2 —73.1 
9 17.3 —76.3 2 15.6 —60.5 1 15.5 —61.0 6 17.5 —79.7 
Mean potential temperature (weighted)............. 360.2 325.1 337.6 371.2 
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AEROLOGICAL OBSERVATIONS FOR JULY 
[Aerological Division, D. M. Lirtzx in charge] 


By B. Francis 


The 677 airplane and radiosonde upper-air observa- 
tions of pressure, temperature, and humidity, shown in 
tables 1 and la, were made in the United States, be = 
Islands, Canal Zone, and Hawaii, during July 1939. The 
month brought about several changes, Ie airplane obser- 
vations at Chicago, Ill., and El Paso, Tex., and the radio- 
sonde work at Fargo, N. Dak., were discontinued. Radio- 
sonde observations were inaugurated at Atlanta, Ga., 
Bismarck, N. Dak., Charleston, S. Car., Denver, Colo., 
El Paso, Tex., Joliet, Ill, and Miami, Fla. Charts 
VITI-A, [X—A, X~—A, and XI-A show the distribution of 
mean free-air pressures and temperatures, as well as 
resultant wind directions and forces. Chart XII—A gives 
the July isentropic data, tables 2 and 3 list the winds for 
certain stations, and table 4 shows the heights of the 
various tropopauses. 

Mean free-air pressures for July are shown on charts 
VIII-A, IX~—A, and XI-A. At 5,000 feet (chart 
VIII-A) the pressure was lowest over the western Rocky 
Mountain region, and from Newfoundland (844.8 milh- 
bars) to western Canada (845.1 millibars). The lowest 
mean pressures in the United States occurred over White- 
face Mountain, N. Y. (845.7 millibars), Sault Ste. Marie, 
Mich., and southeastern Idaho (847.6 millibars). Highest 
pressure prevailed over the Southeast, being centered 
generally at Pensacola and Miami, Fla. (853.6 millibars). 

At 3, 4, and 5 kilometers (charts [X—A, X—A, and XI-—A) 
lowest mean pressure recorded during the month con- 
tinued over southern Canada and the northern United 
States (Sault Ste. Marie, Mich., 708, 626, and 551 milli- 
bars, respectively). At these three upper levels the 
highest pressure prevailed over the South, being centered 
over Pensacola, Fla., while at 5 kilometers equal pressures 
persisted over Oklahoma City, Okla., and Miami, Fla. 

The July mean pressure was higher than any recorded 
throughout the preceding months since August 1938, 
when radiosonde observations were inaugurated at 7 
stations in the United States. Pressures noted durin 
the preceding month of June were nearly as high, an 
these, together with those for the current month as well 
as August 1938, when combined to make up the summer 
season, indicated that the upper-air pressures were higher 
than at any other season of the year. July mean pres- 
sures in the lower levels were generally less than those 
recorded in August 1938, while above 6 kilometers the 
current pressures over Nashville, Tenn., Oakland, Calif., 
Oklahoma City, Okla., Omaha, Nebr., and Sault Ste. 
Marie, Mich., were higher than those noted in any 
previous month. However, at Washington, D. C., most 
of the July mean pressures were equalled or exceeded by 
those recorded in August 1938 and June 1939. 

A study of July radiosonde mean upper-air pressures 
within the United States indicated that the existing 
gradient or difference in millibars at each level between 
the tow and aren areas (Sault Ste. Marie, Mich., and 
Miami, Fla., respectively) increased steadily with altitude 
from 5 millibars at 1 kilometer to 12 millibars at 11 kilo- 
meters, and then decreased uniformly to a difference of 
only 1 millibar at 20 kilometers. 

The month of July was characterized by high surface 
temperatures (°F.) over the United States except in the 
East and particularly the Middle Atlantic coast. Between 
the Mississippi River and the Rocky Mountains from 


Texas to Canada, abnormally high temperatures, ranging 
from 4° to 8° F. above normal, persisted during the 
month. Westward of this region the temperatures were 
moderately above normal. Mean temperatures (°C.) in 
the upper air during July were higher than throughout 
most of the preceding months of the fiscal year. The 
highest mean temperatures for the month were noted over 
the Central States and the southern Rocky Mountain 
region at 1.5, 3, and 4 kilometers, and over the Southeast 
at 5 kilometers. Low mean temperatures occurred over 
the Northeast and Newfoundland, as well as in the far 
Northwest, at all levels up to 5 kilometers. In the 
United States the lowest mean temperatures from the 
surface up to 3 kilometers were found over Sault Ste. 
Marie, Mich., but those recorded at Seattle, Wash., were 
considerably lower at 4 kilometers. 

In the higher levels where observations are made by 
radiosondes, warmest free-air temperatures were located 
over Miami, Fla. However, these to 
Charleston, S. C., above 7 kilometers, with Miami, Fla., 
and El Paso, Tex., nearly as warm. But at 14 kilometers, 
Sault Ste. Marie, Mich., became the warmest station for 
the country and continued to be so at the maximum level 
reached —20 kilometers. In these higher levels Bismarck, 
N. Dak., was nearly as warm as Sault Ste. Marie, Mich., 
and Oakland, Calif., also encountered warm levels at 12, 
13, 14, and 15 kilometers. The coldest free-air tempera- 
tures in the upper levels were noted over Sault Ste. Marie, 
Mich., from 1 to 11 kilometers, with Bismarck, N. Dak., 
recording slightly warmer temperatures. Above 11 kilo- 
meters, El Paso, Tex., was the coldest station, with 
Atlanta, Ga., Charleston, S. C., and Miami, Fla., only 
slightly warmer. But at 18 kilometers Miami, Fla., 
became the coldest in the United States up to a maximum 
altitude of 21 kilometers. 

The lowest mean free-air temperature recorded in July 
was —72.2° C. over El Paso, Tex., at 16 kilometers, and 
the lowest individual temperature during the month was 
—75.0° C. on the 18th over Charleston, S. C., at 17 
kilometers. Another low individual temperature of 
—73.5° C. occurred on the same date over Atlanta, Ga. 
(17 kilometers), and El Paso, Tex. (16 kilometers). Low 
temperatures also were reported on the 12th over Miami, 
Fla. (—74.2° C.); on the 9th at Oklahoma City, Okla., 
and the 7th over Nashville, Tenn. (—74.2° C.); Oakland, 
Calif. (—73.4° C.) on the 19th; and on the 7th at Wash- 
ington, D. C. (—72.0° C.); all occurring at 16 kilometers. 

fean relative humidity for July was lowest over Oak- 
land, Calif., and highest over El] Paso, Tex. Low mean 
humidities in the lower levels (below 5 kilometers) occurred 
over San Diego, Calif., Oakland, Calif., Salt Lake City, 
Utah, Cheyenne, Wyo., and Spokane, Wash., all far 
western stations, while high humidities centered over 
Sault Ste. Marie, Mich., Nashville, Tenn., Wash., D. C. 
Norfolk, Va., Charleston, S. C., and Pensacola, Fis. all 
eastern and southeastern stations. At all stations (tables 
1 and la), except two, the mean relative humidity was 
highest in the lower levels and lowest in the higher levels. 
The exceptions occurred at Denver, Colo., and El Paso, 
Tex., where just the reverse was true. 

Upper-air wind observations by means of pilot balloons 
were being conducted at 97 stations within the United 
States during July. The larger 100-gram balloons were 
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in use at 23 of these stations, and higher altitudes were 
being reached. Helium gas replaced hydrogen at all pilot 
and sounding balloon stations throughout the United 
States proper in July. The 5 a. m. (KE. S. T.) observa- 
tions are indicated on charts VIII--A and IX—A, while 
those for 5 p. m. are shown on charts X-A and XI-A. 
Table 2 lists the 5 p. m. (E. S. T.) resultant winds at a 
number of selected stations, and table 3 shows the highest 
individual wind speeds recorded during the month. 

A well-defined resultant-wind circulation over the south- 
ern and central portions of the country at 1.5 kilometers 
is shown on chart VIII-A. This circulation veered to the 
East and became westerly and northwesterly in the North, 
and to the east of the Mississippi Valley. Over this latter 

rtion of the United States, as well as to the North and 

orthwest, and in Canada, winds from the northwest 
quadrant were found to predominate at all levels. But at 
3, 4, and 5 kilometers, the southerly winds spread farther 
West so as to include the Pacific coast. Northwesterly 
winds occurred in 47, 50, 52, and 48 percent of all cases at 
1.5, 3, 4, and 5 kilometers, respectively, while south- 
westerly winds were noted in 41, 37, 35, and 40 percent of 
all observations at the same levels, respectively. Result- 
ant wind directions from the southeast quadrant occurred 
at all levels over Cuba, Mexico, southern Florida, and the 
west Gulf region. The percentage of winds from the 
northeast quadrant increased with altitude, being 1, 4, 5, 
and 11 percent of all cases at 3, 4, 5, and 6 kilometers, 
respectively. 

Resultant wind velocities were highest at all levels over 
the northern and eastern sections of the ae, south- 
west of the Great Lakes, and in the southwest Gulf region. 
At 1.5 kilometers highest velocities were confined to 
Texas, where Amarillo, Brownsville, and Del Rio, showed 
resultant wind speeds of 9.8, 9.4, and 9.3 meters per second, 
respectively. At 3 kilometers, greatest velocities were 
noted over Kylertown and Harrisburg, Pa., and Washing- 
ton, D. C. (8.3, 7.5, and 7.5 meters per second, respec- 
tively). Highest resultant velocities at 4 kilometers were 
noted over the region south of the Great Lakes, and over 
Des Moines, Iowa, Indianapolis, Ind., Moline, IIll., and 
Chicago, Ill. (12.0, 11.9, 10.7, and 10.6 meters per second, 
respectively). This same localized area, as well as that 
inetianle to the northwest, showed the highest veloci- 
ties at 5 kilometers to be over Indianapolis, Ind., Fargo, 
N. Dak., Des Moines, Iowa, Cincinnati, Ohio, Minneapo- 
lis, Minn., Havre, Mont., and Bismarck, N. Dak. (13.5 
13.3, 12.8, 12.7, 12.5, 12.4, and 12.4 meters per second, 
respectively). 

Comparing the 5 a. m. (E. S. T.) July resultant direc- 
tions with established 5 a. m. normals computed for a 
selected list of stations in the United States, it was found 
that the current winds departed widely from normal at 1.5 
kilometers over Chicago, Ill., and at 3 kilometers over 
Oklahoma City, Okla. These variations were 84° and 62°, 
respectively. The current directions at both 1.5 and 3 
kilometers over Houston, Tex., Medford, Oreg., Oakland, 
Calif., Sault Ste. Marie, Mich., Seattle, Wash., and 
Washington, D. C., departed by backing away from the 
normals. But at New Orleans, La., Jacksonville and Key 
West, Fla., Nashville, Tenn., St. Louis, Mo., and Spokane, 
Wash., all departures at these two levels were oriented by 
clockwise rotations from the normal. Velocity departures 


were not outstanding during July, but at 3 kilometers, 
over Sault Ste. Marie, Mich., and Nashville, Tenn., the 
velocities departed from normal by —4.6 m. p. s. and +3.0 
m. p. s., respectively. 
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Larger departures from normal were noted when com- 

aring the 5 p. m. July resultants with the 5 a. m. estab- 
hed her for 4 and 5 kilometers. The current 
directions departed from normal in a clockwise rotation 
over Atlanta, Ga., Fargo, N. Dak., Nashville, Tenn., 
San Diego, Calif., New Orleans, La., and Jacksonville, 
Fla. The greatest departures at 4 and 5 kilometers oc- 
curred over Oklahoma City, Okla. (99° clockwise and 
169° counterclockwise, respectively). Counterclockwise 
departures from normal were noted at Billings, Mont., 
Cincinnati, Ohio, Houston, Tex., Omaha, Nebr., Salt Lake 
City, Utah, Sault Ste. Marie, Mich., and Seattle and 
Spokane, Wash. The 5 p. m. velocities were generally 
higher than the 5 a. m. normals over most stations at 4 
and 5 kilometers. With the exception of San Diego, Calif., 
all stations showed positive or excess departures from 
normal velocity at 5 kilometers. Departures at St. Louis, 
Mo., Nashville, Tenn., Cincinnati, Ohio, and Chicago, II. 
(stations in the same area), were the largest for the month 
at 4 kilometers, being +5.7, +5.6, +5.5, and +4.2 
meters per second, respectively. At 5 kilometers, out- 
standing departures were confined also to the same region, 
being +10.1, +6.1, +4.3, and +3.6 meters per second at 
Cincinnati, Ohio, Fargo, N. Dak., Nashville, Tenn., and 
Omaha, Nebr., respectively. 

Considerable diurnal differences were noted between 
the 5 a. m. and corresponding 5 p. m. resultants, at 1.5 
and 3 kilometers. At 1.5 kilometers, over all stations for 
which 5 p. m. resultants are computed (table 2), it was 
noted that the p. m. winds for July had directions that 
varied by counterclockwise departures from the a. m. 
wind directions. At Billings, Mont., Salt Lake City, 
Utah, Sault Ste. Marie, Mich. New Orleans, La., Miami, 
Fla., and Little Rock, Ark., the 5 p. m. winds departed 
from the a. m. in clockwise rotations. At 3 kilometers, 
however, many of the 5 p. m. directions were separated 
from the 5 a. m. by clockwise orientations. At these 38 
stations, the 5 p. m. winds departed from the a. m. direc- 
tions by an average of 26° at both the 1.5 and 3 kilometer 
levels. The resultant velocities at 1.5 kilometers aver- 
aged lower at 5 p. m. than at 5 a. m., but at 3 kilometers, 
the afternoon velocities were higher in nearly all cases, 
particularly at Sault Ste. Marie, Mich. (+4.3 m. p. s.), 
ro Ill. (+3.7 m. p. s.), and St. Louis, Mo. (+2.9 
m. p. s.). 

Maximum altitudes reached by pilot balloons during 
July showed improvement. All stations reached 6 kilo- 
meters; 52 percent exceeded 10 kilometers; 27 percent 
attained 15 kilometers; but only 1 percent exceeded 20 
kilometers. The 5th, 13th, 14th, 15th, 22d, and 31st of 
July were favorable for long balloon observations. The 
highest altitude was reached over Huron, S. Dak., on the 
18th, and at other places over Florida, west of the Missis- 
sippi, and in the southern Rocky Mountains. 

his increase in high balloon observations again brought 
to attention the fact that easterly winds are frequent 
at the higher levels. Twenty-eight percent of all balloon 
flights ended with their maximum altitudes in winds hav- 
ing easterly tendencies, and of these easterly winds, 60 
percent were from the northeast quadrant. In these 
cases winds from the southeast quadrant were encount- 
ered at 12, 13, 14, and 15 kilometers, while northeasterly 
directions predominated at 16, 17, and 18 kilometers. 
The highest elevation reached, that over Huron, S. Dak., 
avert an east wind at 20.7 kilometers. 

Table 3 shows individual maximum wind speeds for 
July. The maximum of 36.4 meters per second indicated 
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over Sault Ste. Marie, Mich., at 2,480 meters, was one of south-central part of the country. The westerlies are 
the lowest maxima to be recorded in recent years below displaced pad et over the Northeastern States. Be- 
2.5 kilometers. But, at Redding, Calif., the velocity of cause of the inadequacy of the data during this month of 
84.0 meters per second at 19.7 kilometers, occurring on transition from airplane to radiosonde observations, the 
the 6th, was exceeded only three times elsewhere, and isentropic pattern is not sufficiently certain to undertake 
equaled in April and May of this year over the same correlation with the precipitation departures. However, 
station. it may be noted that the displacement of the westerlies 
MEAN MONTHLY ISENTROPIC CHART! southward over the Northeast was accompanied by 
ests conditions in August 1934, as well as in this 
The mean isentropic chart, 6=315°, for July 1939 month. 
(chart XII-A), shows an anticyclonic eddy over the ~T Prepared by the Division of Research and Education. 


Tanie 1,—Mean free-air barometric pressures (P.) in mb., temperatures (T.) in °C., and relative humidities (R. H.) in percent obtained by 
airplanes during July 1989 


Altitude (meters) m. s. 1. 


Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000 
Stations and elevations in meters 
above sea level Num- 
va H H H H H. H 
tions 
Billings, Mont. (1,090 m.).......... 31; 892; 19.2) 55 850) 21.1) 45) 802) 18.9) 757) 15.7) 41) 713) 11.8] 44) 632) 3.9 
Cheyenne, Wyo.' (1,873 m.)_........ 803) 20.3) 759) 19.2) 36) 715) 15.6) 36) 635) 7.8 
Coco Bolo, C. (16 28) 1,010) 26.1) 90 24.2) 86) 904, 22.0; 82) 854) 19.8) 80) 806) 17.7) 77| 760) 15.8) 66) 13.5) 63) 636) 8.2 
Lakehurst, N. 3.7 (39 1,011) 19.1) 86) 958) 20.1 904) 17.6! 71| 852) 14.5) 72) 803) 11.6) 71) 756) 8.8) 69) 712) 6.4) 64) 629) 1.4 
Norfolk, Va.? (10 m.) 23) 1,016) 22.5) 91) 960) 22.2) 74) 19.7) 73) 855) 16.4) 78) 806) 13.3) 760} 10.6; 71) 7.9) 69) 633) 3.2 
Pearl Harbor, T. (6 31) 1,016) 22.8) 79) 960) 19.9) 78) 906) 16.1) 83 854) 13.5) 78) 804) 11.5) 65) 7 10.0} 714) 7.5) 36) 631) 2.7 
Pensacola, Fla.* (13 m.)............ ‘ 30) 1,015! 24.0; 94) 961) 25.0) 74) 907) 22.0; 72 856) 19.3) 70 15.6) 69) 762) 14.0) 67) 718) 11.8) 61) 637) 6. 
31| 1,018) 27.9) 74) 964) 23.6) 88) 910) 20.2) 90, 858) 17.5) 82) 810) 15.2) 72) 763) 12.8] 61; 718) 10.0) 56) 636) 4.2 
Salt Lake City, Utah (1,288 m.).. 850} 24.9) 36) 802) 22.7) 32) 758) 19.0) 32) 714] 14.8] 33) 634) 6.5 
San Diego, Calif? (10 m.) 1,012) 20.2} 80, 958) 16.9) 88) 903) 22.6) 56 852) 23.8) 38, 805) 21.4) 35) 759) 18.3] 33) 716) 14.8) 33) 635) 7.4 
Seattle, Wash.? (10 28) 1,017) 17.4) 71, 960) 13.7; 77; 905) 12.7) 64 843) 11.3] 56) 803} 8.9) 53) 756) 6.3) 49) 711) 3.6) 40) 628|—2.9 
Spokane, Wash. (507 m.)..........-- 16.2 ~---| 902) 20.8 851) 18.3) 38 14.1} 41) 756] 10.1) 44) 711) 6.4) 47) 629|\—0.4 
| Observations terminated July 15, 1939. Observations taken about 4 a. m. 75th meridian time, except by Navy stations along the 
? Navy. Pacific coast and Hawaii where they are taken at dawn. 
4 Observations terminated July 23, 1939. Nore.—None of the means included in this table are based on less than 15 surface or 


5 standard-level observations. 


TABLE la.— Mean free-air barometric pressures (P.) in mb., Someries (T.) in ° C., and relative humidities (R. H.) in percent obtained by 


radiosondes during July 1939 
Stations and elevations in meters above sea level 
Atlanta, Ga.! Bismarck, N. Dak.! Charleston, Denver, Colo.! Paso, Tex.? Joliet, I. Miami, Fla.! 
(208 m.) (508 m.) (14 m.) (1,616 m.) (1,194 m.) (178 m.) (4m.) 
Altitude (meters) 

m. 8.1. ‘Num- Num- Num- Num- Num- Num- Num- 
sere | T- | | P T. | | T. oor: | | P.| | oe P 

va- va- va- va- va- va- va- 

tions tions tions tions tions tions tions 
Surface 26) 982) 21.9) 8&8 23) 056) 18.7 17\1,013) 23.4) 9 53 30| 883) 23.7) 53) 31} 994; 18. 20/1,017} 24.0) 91 
1,000 26, 906; 21.2) 76 903; 21.4 31} 904; 20. 20; 907; 20.8) 80 
1,600 26) 855) 18.0) 76 23) 852) 19.4 30| 852; 23.4) 49 31] 853) 17. 20; +856; 17.9) 73 
2,000 806) 18.2) 71 804) 16.4 17| 806 15.3) 78 44 30} 804); 20.9) 49 31) 804) 15. 20; 807) 15.5) 64 
2.500 26| 760; 12.9) 67 23) 757| 13.4 17; 760, 12.6) 73 30) 759; 17.5) 651 31) 758) 12. 20; +761; 13.2) 58 
26) 715) 10.2) 63 23) 713) 10.2 17} 715, 9.7) 68 43 30) 13.8) 56 31] 714; 20; 717; 10.5) 54 
4,000... 26) 634 4.2) 632; 3.7 17| 634 64 4 30; 635, 68 30; 632) 4 20; 635; 5.2) 51 
5,000... 26| 560) —1.4| 53 23) —3.8 17| 560) —1.5| 67 48, 30) 561; —0.9| 75) 30) 559) —1 20| 562) 47 
6,000 26) 494) --6.9) 49 490)—10.7 17| 493) 62 20; 495) —7.5| 75 30) 492) —7. 20| 495) —6.5) 45 
7, 26) 434)—13.3) 45 23) 430) —17.9 56 48 20) 435/—13.2| 69 432|—14. 20; 43 
8,000 26) 380)—19.8) 40 23) 376| —25. 6 380;—19.0) 52 46. 20, 380|—19.6) 67 28) 378) —21.5 19} 381\—19.1) 46 
9,000 26; 330|—27.2) 30 23, 326|—33. 0 17| 331;\—26.3) 49 45 2) 332|—26.6) 67 28) 0 19| 332)—26.5) 46 
10,000 25; 288)—34.8) 38 23) 282|—40. 5 17| 288|—33.9) 47 20} 289|—34.4) 65 28| 286! —36. 2 19| 280|—34.3) 44 
11,000. 24| 248) ~42.9).... —47. 6) . 17| —41.9).._. 20) 250) —42. 28) 247|—43. 6)___- 19} 250/—42, 
12,000 24) 214)—80, 4).... 21) 200)—53. 2).... 17| 214;—49, 215) —50. 26; 212|—50. 19| 215)—49. 5)... 
24) 183) —57. 0)... 21) 178|—57. 1).... 16} 184)—56. 3) 20) 184|—58. 24) 182) —55. 19| 184|—56. 
14,000 156| 6 21) 16) 156) —62. 20) 157; —665., 5} 23 155! —60. 0 19} 157|—62. 
15,000. 24) 132) —66, 21} 129) —62.0).... 16; 19] 133}—70 20 132| —62. 0 1 133) —66. 1) 
16,000. . 24) 112) —68. 5) .... 21) 15) 112'—69.0 112) 112)—72. 20 —62. 9} . 18) 
17,000 23; 20 —60, 6)... 14) 95|—67.8 95) —65. 6)... 17; 19| 95|—63. 3}... 17; +95|—70. 
18,000. 22) 80\—66. N.... 4).... 80| —65, 6)... 16| 80,—68. 15; 
19,009 18 | 63. 8)... 9; 68)—57.8)... 68/—61.8)_._. 13} 68)—65. 7| 5)... 13} 


See footnotes at end of table, 
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TABLE la.—Mean free-air barometric pressures (P.) in mb., temperatures (T.) in ° C., and relative humidities (R. H.) in percent obtained b 
radiosondes during July 1939—Continued 


Stations and elevations in meters above sea level—Continued 


Nashville, Tenn Oakland, Calif. Oklahoma City, Omaha, Nebr Sault Ste. Marie, Washington, D. C.! 
(180 m. (2 m.) Okla. (391 m. (300 m. Mich. (221 m.) wid m.) 
Altitude (meters) |Num- Num- Num- Num- Num- Num- 
ser- H. | ser P. H. | ser- H. | ser- T. H | ser- | P. ?. 
va- va- va- va- va- va- 
tions tions tions tions tions tions 
31] 994) 22.0 87 31 31} 969) 23.6 979} 22. 79 30) 988) 12. 28] 1,015) 20.3 87 
31 958; 22.8 75 31 31; 957) 25.1 957) 23. 68 30; 956) 16. 28; 959) 19.2 73 
31 905; 21.1 73 31 31; 904) 25.6 904} 22. 58 30}; 902) 15. 28} 905) 16.7 7 
31} 854) 18.0 75 31 31} 854) 22.6 854) 20. 54 850) 12. 28] 853) 13.9 68 
31; 806) 15.2 72 31 31) 805) 19.5 805; 18. 48 30; 800; 98. 28; 804) 11.0 68 
31 759} +12.8 61 31 31 760) 16.1 759} 14. 47 7. 6. 28; 757) 8.1 66 
31 715) 10.5 56 31 31 12.6 715) 11. 46 30; 708) 3. 27; #712] 5. 64 
+634) 4.4 52 31 31] 635) 5.6 634; 4. 47 30} 626) —1. 27; +630) 142 55 
30! 560) —1.9 51 31 31] 562) —1.2 560) —2. 49 30] 551) —7. 26} 555) —3.7 45 
30| 493) —7.8 49 31 31/495! —7.7 493; —8. 46 484|—13. 26) 488) —9.5 44 
30} 433)—13.8 44 31 31 435|—13.9 432|—15. 42 29; 424/—20. 25; 429/—15.2 40 
30] 379|—20.5 42 31 31] 380|—20.4 378)— 40 29] 370|—27. 24) 375)—21.7 45 
30} 330|--27.7 39 31 31 331|—27.4 39 29; 321\—35.6 23; 327|—28.8 44 
30; 287|—35.4 39 31 31 288/ —35. 2 37 29} 277|\—42.7 23) 284|—36. 4 4 
1,000 30] 248 31 31| 249/—42.8 29] 238|—48.3 21} 245|—43. 7)... 
30 214 31 30; 214);—50.0 29; 204/—53.1 21 5)... 
20; 183 31 29; 183)—56. 28 —55.8 20 180) — 56, 
29 30 28 156| —62. 4 27 149| — 57.8 16 154) —61, 3). 
27 30 24| 132|—66.6 15} 130\—63. 
26 30 23; 25; 108/—59.6 12} 111/—64.9).. 
23 29 21 04'—68. 2 25 92) —59, 3) 9 —64. 5]... 
23 27 18 80| —66. 4 78}—58. 6 5 80) —62. 
13 25 14 68|—64. 1 15 67|—57. 
7 21 13 57|—62.1 7 


Observations taken about 4a. m. 75th meridian time. 


1 Observations began at these new radiosonde stations between July 6 and 14, 1939. 
2 First 10 days were airplane observations. 


3 Navy. 


Notxe.—None of the means included in this table are based on Jess than 15 surface or § 
standard-level observations. 
Number of observations refers to pressure only as temperature and humidity data are 
missing for some observations at certain levels, also, the humidity data are not used in 
ions when the temperature is below —40° C. 


TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near 5 p. m. (E. S. T.) during July 1939 
[Directions given in degrees from North (N=360°, E=90°, S=180°, W =270°)—Velocities in meters per second (superior figures indicate number of observations)} 


daily o 


Albuquer- Browns- Cincin- 

Abilene, Atlan Billi Boise Brooklyn, Buffalo, Burling- Charles- || Cheyenne, |} Chicago, 

Tex. Ga. ont.” || Idaho || N. N.Y." || ton, Vt. || ton, 8. yo. Ill. 
Altitude (537 m.) (1,554 m.) (302 m.) (1,095 m.) (850 m.) (15 m.) (7 m.) (220 m.) (132 m.) (18 m.) (1,873 m.) (192 m.) (157 m.) 
(motes) 

8. I. a a 
2) 312) 3 22) 8 EVE 2 
Q > a > > A > a > fa) > A > fa) > a a > 
168) 3.6 116) 1,3); 279) 1.43! 83} 0.25!) 204) 3.78!) 180) 5.0%); 1 6. 4%) 3.14 171) 184) 1 263) 0. 

273) 276) 204) 3.680] 151) 7. 50 235) 1.78 180} 3. 173) 1.2% 1,28 
163} 4. 281) 2.831) 254) 300) 3.28]; 255) 3.27%) 164) 6.377 4.6"); 249) 3.2% 224) 2.7%]; 281) 2.2% 
204) 257) 3.0%] 310) 2.6%) 276) 162) 5.72 3. 258) 4.0%) 246) 3.522); 274| 2.7% 2.7% 
164) 174) 1.031 309} 255) 280) 200) 4.278) 144) 4 820 3.9791} 266) 269) 184] 307) 207) 3.877 
228) 323) 4.398) 252) 8.5%) 256) 3.1% 285) 5. 377 128) 4.210 257) 5.0%); 280) 4.0%; 197) 1.3% 310} 6.2% 311} 4.9% 
168} 3.69} 202) 1.281!) 320) 4.5%]) 250) 11.3%]) 245) 4.9% 203) 6.678} 130) 4.415 4.2 267; 5.07 285} 1.5% 316} 310) 6.78 
178} 348] 336) 5.0%|| 255] 13.12%) 247] 286) 7.821!) 109) 3, 4.8141) 204) 4.217!) 327) 278] 316) 10.65); 308; 9.9% 
188) 2.73 49] 1.777!| 844) 250) 15.62] 2490) 302) 330} 3.8'%| 263) 5.78). 321; 12.612 
ittle Minne- New 
E] Paso, Fargo, Greens Havre, Houston, Huron, |} Las Vegas, L Medford, |} Miami, Nashville, 
Tex. || N.Dak. || BS || Mont. || ‘Tex. || 8. D Nev. Fla. epolis, ‘Tenn. || Orleans 
(1,196 m.) (283 m.) (71 m.) (766 m.) (21 m.) (393 m.) (570 m.) (82 m.) (410 m.) (10 m.) (261 m.) (194 m.) (19 m.) 
Altitude 
E 3 E E E 
Al> A 3 Al> a Al> Al > Al> > > 

Surface. 147) 1. 1 0. 89 1, 230) 1.4); 1 2.19|| 171) 1.68 243 0. 308; 2. 590 2.8% 1.9 Lm 0. 9 

500... 21 1.69%; 208) 1,97)... 185} 177) 179) 0.7%); 311) 2. 732) 3. 0” 2. 1% 1,78 2.18 

2.4%); 220) 2.9% 2.1%); 2.2%; 2.34 2.78); 211) 1.0%) 822) 2. 6? 2. 677 3. 1, 8% 1.74 

164) 1.08 2.9%); 250) 3.3% 2.6" 187} 1.877; 226) 2.7% 281) 202) 1.49 1.8” 3. 5 1,8" 1,7” 

1 0. 201; 4.99%) 264) 4.3%); 256) 5.3%)) 1 1.8%|| 254) 3.7% 3.4%|| 289) 216; 2.9% 1, 4% 4.4% 3. 2.3% 

1.34 7. 285) 5.2%); 254) 143) 269) 5.8% 309) 213) 5.3% 1.2 5.7% 4.8% 1, 9% 

85) 204) 8.927 6.4%); 248) 8.9%) 1 2.4%; 270) 8.2% 4.2%} 324) 2.997)) 220) 6.8” 1.52 7.7 6, 333 3.08 

4,000_....... 2. +204) 303) 7. 257) 10. 6 277) 10. 9% 5.671|| 338] 3. 223) 7. 5% 1,8” 10. 6. 9% 243 

§,000_....... 1.9%)| 299) 13. 304) 8.4!1/) 262) 12, 419 3. 278) 12. 677 5.0%]; 352] 3.8%]; 230) 9. 2. +302) 12. 5! 7.7 3. 

2.220); +208) 14. 6% 9. +263) 12.418] 286) 13. 6 340) 235) 11.1% 302) 13. 7. 2.414 

8,000_.......} 1. 690|| 204) 16. 415 281) 16. 3% 4.995|| 286) 2.815|) 242) 19. 519 
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Tasiy 2.—Free-air resultant winds based on pilot-balloon observations made near 5. p. m. (E. S. T.) during July 1939—Continued 
oe Oklahoma Salt Lake Sault Ste. Washing- 
Oakland, City, Omaha, Reno, St. Louis, City, San Diego, || San Juan, Marie, Seattle, Sygeene, ton, Winslow, 
: Calif. Oxia. Nebr. Nev. Mo. Uiah Calif. Mich. Wash. ash. D.C. Ariz. 
(8 m.) (402 m.) || 06m.) |) (1,346 m.) || 170m.) |) || (15 mm.) (16 m.) (198 m) (14 m.) (603 m.) || (4-488 m.) 
(meters) 
A > a > 3 a 3 Qa 3 a 3 Qa 3 Aa > a > a > Qa > Qa > i=) > 
177) 136) 2081} 274) 1.991) 213) 226) 263] 82) 7.731] 282) 277) 219) 243! 1.08/| 245) 1.53 
175) 3.6"! 153] 2a) 200) 271} 93) 9.4%] 287) 5.581] 971) 1.38); 
2.0°7|| 192) 2. 260] 1. 278] 2. 293] 0. 278] 108) 280] 221) 2 429!) 299) 4 267) 
210] 243] 3.198) 244) 286] 5.121] 101] 1.0%/| 199] 6.82) 100] 293) 5.7%|| 229) 4.82°|| 282] 5.6%]| 242) 1.731 
3. 677|| 3. 278] 4.997] 232] 204) 7.1211] 200] 1.9%/| 198] 93] 7.625|! 206) 5.995|| 220] 3.32] 297] 295) 6.9%/| 230] 1.931 
3.9%|| 204) 284] 6.298) 232] 3. 312] 8. 219) 2.5%] 200) 2.49)! 90] 7.425|| 301; 223) 4 235] 7.028|| 7.921|| 234) 0.9% 
4. 6%|| 203] 3. 280] 7.4251) 235) 5. 323] 9. 298] 172] 94] 6.322|! 9. 523|| 243] 241) 221| 1.93 
6.6%|| 201] 1.6%] 300] 9.0%]] 296] 7.827] 236| 6.8|| 166] 3.82]; 92] 10. 244! 10.87] 1.3% 
6.3%] 205] 2.6%)| 9.7%|| 235] 238] 10.21}; 173} 731 5. 304) 10.7!5|| 253] 277| 9. 121} 2. 120 
ake” 272) 203] 11.791] 208] |. 77] 208} 3. 


TaBLe 3.— Maximum free-air wind velocities (M. P. S.), for different — of the United States based on pilot balloon observations during 
9 


July 1 
Surface to 2,500 meters (1m. s. 1.) Between 2,500 and 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
os 
Section > > > 
Direction) & Station Direction; Station Direction; & Station 
Vee 
|. Northeast !.........-. 26.3 | SW..... 1,180 | 14 | Hartford, Conn. 32.0 | NW_....| 4,320 | 2] Albany, N. Y_...... 34.5 | WSW_..| 10,420 | 24 | Cleveland, Ohio. 
Kast-Central ?.......| 26.0 | N_......] 2,260 | 14 | Nashville, Tenn__... 38.0 | WSW__.| 4,280 | 1] Richmond, 28.2} WNW-_.| 6,330 | 14 | Knoxville, Tenn. 
Southeast 21.3 | NNW_..| 2,500 | 15 | Birmingham, Ala_..|| 31.6 | NNW_..| 3,890 | 15 | Birmingham, Ala_..|| 27.6 | NNW-_..| 8,310 | 11 | Atlanta, Ga. 
North-Central 2,480 | 15 Marie, || 39.8 | NNW__.| 2,660 | 15 Marie, || 53.2 | WSW-_..| 10,350 | 21 | Huron, 8. Dak. 
ch. ch. 
| ae A 911 | 12 | Des Moines, Iowa...|| 38.4 | NNW__.| 3,110 | 14 | Evansville, Ind____. 30.6 | SW..... 10,350 | 24 | Moline, Ill. 
‘South-Central *......| 31.4 | NNE_..| 1,840 | 11 | Del Rio, Tex........ | 2, 830 City, || 328) W-...... 7,010 | 19 | Little Rock, Ark. 
a. 
Northwest ’..........| 32.4 | NW..... 1,900 | 20} Billi Mont... 51.8 | WSW_..| 3,070 | 10 | Pocatello, Idaho.....|| 44.0 | WSW-..| 8,260 | 20 | Billings, Mont. 
West-C sntral & 34.2 | SSBE..... 2,800} Bly, Nev............ itt 5,000 | 12 | Ely, Nev............ 84.0 | W. __...| 19,710 | 6 Redding, Calif. 
Southwest *._........ 1,770 | 8 N. || 24.8 | WSW_..| 3,810 | 2 | Sandberg, Calif... 63.8 | WSW-.-.| 13,900 | 1] Las Vegas, Nev. 
ex. 
' Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New § Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El] Paso), and western 
tia York, New Jersey, Pennsylvania, and northern Ohio. ‘Tennessee. 
a ? Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 7 Montana, Idaho, Washington, and Oregon. 
: Tennessee, and North Carolina. * Wyoming, Colorado, Utah, northern Nevada, and northern California. 
3 South Carolina, Georgia, Florida, and Alabama *Southern California, southern Nevada, Arizona, New Mexico, and extreme west 
* Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota. Texas. 
* Indiana, [linols, Iowa, Nebraska, Kansas, and Missouri. 


| Il | | 
| 
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TaBLe 4.~—-Mean altitudes and temperatures of significant points identifiable uses during July 1939, classified according to the 
potential temperatures (10-degree intervals between 290° fix 409° A.) err which they are identified (based on radiosonde observations) 


Atlanta, Ga. Bismarck, N. Dak. | Charleston, 8. C. Denver, Colo. EI Paso, Tex. Joliet, I. Miami, Fla. 
tures 3 | “a 3 | “a 3 | a 3 | “a 3 | “d 
330-330. ............ 1 11.0 |—48.0 Re (4 ll 10.2 |—41.2 2 12.0 | —59.0 
340-349. 17} 12.1 |-—53.1 13} 12.1 |-54.3 12.0 |-—51.1 10 12.0 |—52.5 10] 12.8 20] 117 7 12.0 | —51.4 
18 | 13.4 |-—60.4 12] 13.2 |—59.8 ll 13.6 |—62.0 8| 13.4 |-60.0 14 13.9 | —63.6 13 13.4 |—59.5 21 13.5 | —60.5 
360-360............. 18 | 14.8 |—66.5 5| 142 |—63.0 5| 14.6 |—65.0 14.6 |-—65.3 13 | 15.1 |-69.9 6] 13.8 |—58.2 6] 14.6] —65.2 
5 15.5 |-—69.0 8| 14.9 |-—63.6 15.7 |-70.3 7| 13.0 |—65.7 5| 15.8 |-72.4 14.8 |-62.7 9} 15.6] —68.0 
380-389. ............ 16.1 4] 15.4 |—64.2 3] 16.0 |—69.0 3) 15.6 |—65.0 4) 16.5 |—73.2 6] 15.5 |-64.3 5] 16.1) —68.4 
16.6 |-—70.8 5| 16.0 |—65.0 2] 17.0 |-72.5 3} 15.9 |—63.0 169] —60.0 
400-409. ............ 2] 17.0 |—68.0 17.4 |-70.7 17.0 |-—66.3 17.4] —71.2 
Weighted means. 14.3 |—62.9 |_...... 12.8 |—66.5 |....... 14.5 |—62.3 |....... 13.2 |—58.9 |....... 14.7 |—66.6 |....... 12.9 |—54.6 |....... 14.5 | —63.3 
ean potential 
tem Re rature 
Nashville, Tenn. Oakland, Calif, Omaha, Nebr. Washington, D. 
ad | 38 | | 48 : | sg ae | Gd | 3g | se 
Zz Zz a Zz 2 Z a Zz Z = 
SEER FY 4 10.8 | —44.8 10 10.5 | —43.7 1 10.9 | —46.0 8 11.0 | —47.8 1L.1 | —52.4 7 10.2} —42.1 & 
REE 18 11.4 | —47.3 25 11.5) —48.6 W 12.1 | —52.3 22 12.2 | —54.0 17 12.2 | —55.8 ll 12.3 —55.7 
AEs cccnlntnabestiaadbtien 2 13.1 | —57.1 10 13.2 | —56.9 17 13.4 | —60.3 13 13.4 | —60.2 10 13.1 | —58.4 5 13.4 —61.4 
es ee 16 14.5 | —65.3 14 14.4 | —63.4 12 14.9 | —67.8 17 14.3 | —63.1 14.1 | —63.3 4 13.3 —54.5 
ERE ES, 11 15.4 | —68.5 10 15.0 | —#4.0 9 15.5 | —68.8 ll 15.1 | —65.3 3 14.4 | —61.3 2 14.0} —652.5 ne 
6 15.8 | —66.2 15.7 | —65.1 6 16.1 | —69.0 10 16.0 | —66.8 12 15.0 | —61.0 
as 5 16.6 | —68.6 5 16.2 | —66.2 5 16.6 | —68.4 9 16.3 | —65.4 15.6 | —63.0 2 16.1 —67.0 
Gace sdnctcodbene 3 17.1 | —68.3 5 16.8 | —65.0 1 17.7 | —74.0 3 16.7 | —65.0 2 16.2 | —64.5 1 16.6 | —63.0 
Weighted 13.7 | —58.9 |........ 13.4 | —86.7 |....-... 14.4 | —63.4 13.9 | —60.2 12.3 | —56.1 |.......-. 12.6| —54.2 
Mean potential temper- 
1 Applies to tables for previous months also. 
RIVERS AND FLOODS + 


{River and Flood Division, MeRRILL BERNARD, In charge] 


By Bennett SwENsON stages of 21.6 A feet, res 
However, very little water overflowed on the American 
The precipitation during the month of October 1939 : 
was decided y deficient over much of the country and the side of the river, and no appreciable damages resulted. 


majority of the rivers were unusually low at the close of Table of flood stages, October 1989 
the month. 

No floods were toe with the exception of one in pr 
the lower Rio Grande on October 12-14. This flood re- iii Flooa | Stages—dates oe 
sulted from heavy rains on the 10th to 11th which were = stage 
centered principally over the tributaries which enter the From— | To— | Stage | Date 
lower Rio Grande from the Mexican side. 

These rains resulted in a sharp increase of the stages in sea eat 
the river from Rio Grande City, Tex., downstream. * 2% Feet Feet 

Rio 21 12 21.6 12 

Flood stages were exceeded slight y at a few points in- aha 21 3] | 21.4 4 


cluding Rio Grande City and Mercedes, Tex., where crest 


| 
& 
Se 
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Ocroser 1939 


WEATHER ON THE ATLANTIC AND PACIFIC OCEANS 
(The Marine Division, Wiis E. Hurp, acting in charge] 


NORTH ATLANTIC OCEAN, OCTOBER 1939 
By H. C. Hunter 


Atmospheric pressure.—The data now available indicate 
that the pressure averaged less than normal over most of 
the North Atlantic, and that the deficiency was particu- 
larly large over the northwestern portion. There was a 
moderate excess near the Azores and a slight excess near 
the coasts of Florida and the Middle Gulf States. 

The extremes of pressure in the vessel reports at hand 
were 1034.5 and 941.4 millibars (30.55 and 27.80 inches.) 
The high reading was noted on the Dutch liner Statendam 
late on the forenoon of the 25th, near 51° N., 21° W. 
The low reading was recorded on the American steamship 
F. W. Abrams, near the center of the month’s chief dis- 
turbance of tropical origin. The position was 26°36’ N., 
66°48’ W., or approximately midway between the Mona 
$e gga and Bermuda; and the hour was 7:50 a. m. of the 
15th. 


TABLE 1.— Averages, departures, and extremes of atmospheric pressure 
(sea level) at selected stations for the North Atlantic Ocean and its 
shores, October 1939 


Average | Depar- 
Station pressure ture Highest Date Lowest | Date 
Millibars | Millibars | Millibars Millibars 
Jullanechaab, Greenland 1, 000. 6 —6.5 1,019 9 980 17 
Horta, Azores... ...... 1,021.2 +1.6 1, 031 24 1,004 2 
Belle Isle, Newfoundland 1,032 30 29 
Halifax, Nova Scotia 1,015.7 —1.6 1, 080 3, 30 989 23 
1,016.0 —1.6 1, 030 18 990 31 
Hatteras 1,017.6 -—0.4 1,080 18 1,000 31 
Turks Island.._.. 1,017 | 19, 25, 26 1,005 | 13,14 
Key West 1,014.2 +0.3 1,020 1, 006 31 
1,017.9 +1.0 1,023 17 1,014 ll 


! For 21 days. 
* For 17 days. 
+ For 22 days. 


Nore.—All data based on a. m. observations only, with departures compiled from 
best available normals related to time of observation, except Hatteras, Key West, Nan- 
tucket, and New Orleans, which are 24-hour corrected means. 


Cyclones and gales.—Disturbances of extratropical 
origin affected the North Atlantic considerably more than 
during the preceding month. During the first 2 days of 
October gales were encountered by several vessels between 
the Azores and the strait of Gibraltar; also during the 
first 5 days several gales were reported between New- 
foundland and the English Channel. 

Early on the 4th a Low of slight energy was centered a 
short distance to southward of Nantucket, whence it 


traveled eastward, gaining in strength, and becoming the 
southwest portion of an extensive Low system. The 
morning of the 8th found a strong Low near 52° N., 23° W. 
Whole gales were noted by two vessels when within its 
influence and lesser gales by several other ships. 

whee, bo final few days of October many parts of the 
western North Atlantic to northward of the 40th parallel 
were considerably disturbed, also some areas just east of 
the United States coast. On the morning of the 3ist a 
long Low system extended from a short distance north- 
east of Cape Cod southwestward to the western Caribbean 
where a tropical disturbance was centered. Apart from 
this latter center, the chief Low was near Hatteras on the 
morning of the 31st and near Nantucket on the evening 
of that day. There were several reports of strong to 
whole gales from vessels near the United States coast as 
a result of this Low system. 

Tropical cyclones.—One important hurricane, that of the 
12th to 18th, occurred in October. The disturbance at 
first lay near the Leeward Islands and to northeastward of 
Puerto Rico, with no great strength, but hurricane force 
was developed before it reached the waters just east of 
Bermuda and continued until the storm was lost to 
observation east of northern Newfoundland. A full ac- 
count of this storm appears elsewhere in this issue of the 
Review. 

Just before the month ended a depression over the 
western Caribbean gained marked strength. It was near 
Grand Cayman Island on the 30th, and thereafter fol- 
lowed an unusual course until November 6. An account 
of this storm will appear in a subsequent issue of the 
Review. 

Fog.—There was decidedly little fog, as far as reports 
indicate. The squares 40° to 45° N., 65° to 70° W., and 
35° to 40° N., 70° to 75° W., both along the northeastern 
coast of the United States, led in reports, having 4 days 
each; while two different Grand Banks squares and one 
square in the northwestern Gulf of Mexico had 3 days 
with fog. There was scarcely a report of fog from any 
locality east of the 45th meridian. 

Compared with the —— September, October had 
less fog nearly eve ere save in the northern Gulf of 
Mexico, where no fog had been reported in September. 
Except for this region and the vicinity of Delaware Bay 
the present October seems to have been less foggy than 
normal for the month; the deficiency was marked over the 
southern Grand Banks region, where from 8 to 10 days 
with fog are to be expected in October. 
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OCEAN GALES AND STORMS, OCTOBER 1939 
Position at time of Diree- | Direction | Direec- 
Voyane lowest barometer | Gale | Time of | Gate | Low | tion of | and force | tion of | Direction | Shifts of wind 
Vessel m- |ended] ,. wind of wind wind | and high- | near time of 
| tater | Or | | | | pitimect | when | eat | lowest barom 
e wes win e 
From— To— Latitude tude tober eter began someter | ended 
NORTH ATLANTIC 
OCEAN Milli- 
or ov hare 
Exhibitor, Am. 8, Gibraltar__..... New York.....| 37 21.N.| 19 40 W. 1] 9888 8_...... NW....| 8, 10.......| 8-NW. 
Kentucky, Dan. 8. 150 388.N.| 45 04 W. 3 | 4p, 2.....-. 3 /1,005.1 | NW....| W, 7_-.....| N...... WSW-NW. 
Black Condor, Am. S. 8..| Antwerp. 50 55N./| 20 00 W. 4] 10a, 9966} SSE....| SW,6_.... NW, 9.....| SSE-SW-NW. 
Aquarius, Am. 8. 8. Liverpool. New Orleans...| 31 38 N.| 56 00 W. 5 5 /1,011.2] 8, 8..... 8,8 .| 8-SSW. 
Indien, Belg. Antwerp.....-- New York. 4930N.) 8 42 W. 5] Ila, 5..... 6] 989.5) WSW..| SW,5_.... WNW.| WNW, SW- 
Exhibitor, Am. 8. 8. 39 48N.| 44 12 W. 6 | 8p, 6.. 6] 984.8] SE_.... SE,8...... NW... NW, 10.._.| SE- NW. 
Cold Harbor, Am. 8. 8...| Glasgow 54 35 N.| 24 16 W. 8 | 8a,8...... 085.4] N.9 NNW._.| WNW, 10.| NE-NNW. 
Scanmail, Am. 8. 8__....- Bergen......... 57 15N.} 30 05 W. it 9} 9983.6 NW. NW,9.....| NE-WNW. 
Lafayette, Am. 8. 8. ....- Liverpool. 443 13.N.| 45 25 W. 12 | 4a, 14 |1,005.1 | WNW.| WSW,6_..| NNW WNW,9 SsSW-WNW. 
Colytto, Du. 8. 44 25N.| 42 24 W. 12 } Ga, 12..... 14| 996.9) WSW_.| WSW, 5 NNW..| NW,9 .| WSW-WNW. 
Cold Harbor, 8. 8...| Glasgow - 47 31N.| 45 12 W. 12 | 8a, 12} 998.0} NNW_.| WSW,6...| NW_...| NNW,8_..| 8-NNW. 
io, Am. 8. 8. ....... San Juan__..... 23 23N.| 67 51 W. 12 | 4p, 13....- 16 |1,004.4 | NNE, 6 NNE, 8...| None. 
Permian, Pan. Las Piedras. Philadelphia 22 43.N.| 69 33 W. 14 | 4p, 14____. 16 |1,001.7 | one. 
Borinquen, Am. §. 8. New York. San 28 00 N.} 65 30 W. 14 | 2a, 16} 969.5} NW, 10. W......| SW, 12 N-WNW 
Ponce, Am. 8. San Juan____._- New York._...| 32 3ON.| 71 45 W. 15 | 4a, 15...-- 15 }1,007.8 | NNE..| NNE, 6... NNE, 8...| Steady. 
W. Abrams, Am. 8. Cartagena _....| 26 36 N.| 66 48 W. 15 | 8a, 15] 941.4] wsw 
Colytto, Du. 8. Rotterdam 47 19N.| 2942 W. 14 | Noon, 15 15 |1,007.5 | WNW_| NNW,8_..| NNW_.| NNW-N 
Telamon, Du. 8. New La Guaira____.. 29 18N.| 69 00 W. _ 15} 998.0] ENE_.| NE, NNW..| NE, 10.. NE-N. 
Bacchus, Du. S. 8... Guanta, Venez.) 30 12N.| 68 00 W. 15 | 5p, 16 | 993.9 | NE....| NE, 12. NE, 1 NE-NNE 
Am. | 15012 N.| 43 00 W. 15 | 8a, 17 | 904.2] SE..... WSW, 9...) WSW..| W, 10...... w-w. 
Faro, Portugal.| Philadelphia...| 36 22N.| 66 55 W. 16 | 12p, 16_- 17 }1,003.0 | ENE NNW..| ENE, ENE-NNW. 
Palembang, i. 8. 8... ..| Capetown......| Boston.......-- 35 24.N.| 58 21 W. 16 | 8a, 17} 991.6 E... SE-SSW. 
Ulysses, Du. 8. 8......--- Norfolk. 36 37 N.| 60 02 W. 16 | 6a, 17__- 17 | 966.8 Wwsw. 
Indier, Belg. 8. New York.....| 41 34.N.]| 61 12 W. 17 | Noon, 17 17 | 986.8 NE-N. 
Examiner, Am. 8. 8...-.. 37 56N.| 55 11 W. 17 | 4p, 7 |1,001.7 8-WswW. 
Acadia, Am. 8. 8.....---- 14212N.| 5921 W. 17 | 4p, 17__-- 18 | 961.7 .| SE-NE-NW. 
Kasongo, Belg. 8. 8._....)| 45 35N.| 47 30 W. 17 | 4a, 18 | ? 983.4 8-Wsw. 
Shipper, Am 47 55 N.| 50 59 W. 17 | 4a, 18_...- 18 | 953.3 SE-SSW. 
Kalani, Am. New Orleans...| Cristobal... 2535N.| 8700W.| 6p,18....| 18 [1,014.2 E-ENE. 
Salabangka, Du. 8. S_...-| Boston. 42 36N.| 69 18 W. 19 | 9p, 19.__.- 21 |1,014.9 ne. 
Ponce, Am. 8. 8........-- New York... San Juan__.....| 35 45N.| 72 00 W. 22 | 8p, 22_...- 22 |1,001.0 NNW-WSW 
Rotterdam.....| New York. 142 22N.| 57 45 W. 23 | Ip, 23....- 25 | 985.2 
Ponce, Am. 8. New York. San Juan_...... 19 0ON.| 66 12 W. 26 | 8p, 26 |1,013.5 ENE-Var 
a. ‘Warden, Am. artagena___..- Montreal__....- 40 OON.| 64 12 W. 28 | 10p, 28_._. 29 |1, 003.7 None. 
Roanoke, Am. 8. 8....... Port Arthur... Wilmington, 3240N.| 7830W.| 29] 30 |1,009. 1 SSE-W 
Olancho, Am. 8. Santa Marta...| Barrios... 16 25N.| 8353 W.| 30 | 31 |1, 005.1 ssw-wW 
New York, Am. | New York. 139 16N.] 74 15 W. 30 | 10p, 30 31 |1, 006.4 
Memphis City, Am. 8. S_. 2120N.| 8440W.| 30 | 21 |1,009.1 NNW, 
Wyoming, U, @:...:... 33 42N.| 7354W.| 31 | 31 | 995.9 |. 8-N 
Argual, Hond. 8. Cortez 37 40 N.| 72 10 W. 31 | 4p,31..... 31 | 995.3 NW. 
NORTH PACIFIC 
OCEAN 
Light- | On station. 48 33 N.| 125 00 W 1] 995.3 | SSE....| SSW,9 8SE_...| SSE, 9..... SE-SSW-S. 
ip, 
Teiyo Maru, Jap. Los Angeles___.| Tokuyama._._- 138 50 157 17 E. 3] 998.6| WSW_.| WSW,8 WSW,8 WSW-WNW 
W. H. Berg. Am. 8. San Francisco. Viadivostok.. 49 40 N.| 176 00 E. 4 984. 1 SSE, 10 _..| SSW. SSE, 10 SE-SW. 
San Francisco__| 46 00 N.| 178 00 F. 7 11,008.5 | WSW_.| WSW,7 
8 | 12p,8__. 998.0) ENE_.| ENE,6__.| NE....| ENE,8__.| ENE-ESE 
City of Elwood, Am. M. Honolulu. 16 40 N.| 138 20 E. 9| 992.9) ENE \ NW-SW 
Norway Maru, Jap. 8.S8_.| Los Angeles.__.| 44 22 N.| 165 53 12 | 4a,12.._.. 13 |1,003.1 | ESE. NE, 8. ...- E-ENE. 
Michigan, Am. 8. S- Moji.-_--- ..| San Francisco_.|! 40 00 N.| 173 50 W. 12 | 8p, 13_. 14 | 904.9} SSE,7 w. S-SSE-SW. 
Maru, Jap. 8. Kobe_____......| Los Angeles.__.| 40 36 N.| 175 33 E. 15 | 10p, 15... 16 | 976.0 | NE.. 4 NNW-SE-W. 
Maru, Jap. | 23 48 N.| 122 09 E. 16 | 4p, 15....- 16} 998.2 | N_..... 
Netro, U. 8. Balboa __.......| San Diago_..._| 13 39 N | 94 56 W. 16 | 4a, 16__... 16 |1,000.8 | NNE_.| NNE,7...; NNE_.| NNE,8_...| W-NNE 
Swiftsure Light- 48 33 N.| 125 00 W. 16 | 10p, 1 17 |1,004.4 | SE_.... SE-E-S. 
Sveaborg, Swed. M. M.S Yokohoma. Los Angeles....| 44 50 N.| 180 00 W. 18 | 8p, 17 18} 991.6) NE, 4. .... NW....| WNW,8 E-NE-NW. 
Norway Maru, Jap. 40 30 N.| 165 24 W. 18 | 4p, 18 18 |1,002.7 WSW, 10. 
48 33 N.| 125 00 W. 18 | 9p, 18._.-. 18 |1,007.1 | 8W....| SE,8... SSE-SW. 
ship, U. 8. 
Maru, Jap. | Yokohoma..---- Los Angeles....| 36 00 N.} 151 18 E 24 | lla, 24 2% | 979.9 | SE..... 82....1 W...-.- SW, 12....| SE-SW. 
Swiftsure Light- | On station. 48 33.N.| 12500W.; 25 | 12p, 25... 26 |1,000.3 | SSE....| 8,6.....-.. SE, 8......| ESE-S-NE. 
ship, U. 
Myers, Am. | San Diego......| 15 06N.| 93 48 W. 30 | 6p, 30____- 30 {1,009.8 | NE__..| NNW, 5..:| NNW_.| NNW,7_.| NNW-SE. 
Van Buren, | Los Angeles..-.| 14 07 N.| 95 26 W. 30 | 4a, 31____- 31 |1,013.2 | N..---- ENE_-| NE,9_..-- N-NE, 
m. 8. 
41 Position approximate, * Barometer uncorrected. 4 November. 
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NORTH PACIFIC OCEAN, OCTOBER 1939 
By Wiius E. Hurp 


Atmospheric pressure.—Over most of the North Pacific 
Ocean, «8s indicated by reports from island and coastal 
stations, the average barometer was close to normal. 
Only in the Aleutian region were pressures abnormal to 
a marked degree. At St. Pau! Island, in the Bering Sea, 
the average barometer, 1,011.6 millibars (29.87 inches), 
was +8.2 millibars (+0.24 inches) above the normal of 
October. The Aleutian Low this month lay over the Gulf 
of Alaska, with Kodiak having an average barometer of 
1,003.1 millibars (29.62 inches) and a departure from nor- 
mal of only +1.1 millibars (+0.03 inch). 

The average North Pacific anticyclone this month ex- 
tended as a belt from the west coast of the United States 
southwestward across Midway Island. 


TABLE 1.—Averages, departures, and extremes of atmospheric pressure 
at sea level, North Pacific Ocean, October 1939, at selected stations 


Depar- 
Average 
Stations pressure — 4 Highest Date Lowest Date 
Millibars | Millibars | Millibars Millibars 
Point Barrow...........] 1,013.7 +0.2 1, 032 12,14 989 26 
Duteh Harbor.......... 1,010.0 +5.9 1, 033 22 971 26 
iincsdswcenedn’ 1,011.6 +8.2 1,029 21 991 29 
1, 003.1 +1.1 1,030 2 17 
NE —-19 1, 028 28 972 16 
Tatoosh Island.........| 1,016.2 —0.1 1, 036 ll 1, 001 26 
San Francisco 1,016.6 +0.3 1, 027 27 1, 006 24 
1,010. 4 +0.2 1,012 1, 006 1 
1,015.3 1,018 31 1,010 22 
Midway Island......... 1,018.5 +1.5 1,028 29 1, 006 2,3 
aa 1, 000. 5 —1.0 1,012 12 1,007 10,14 
+0.5 1,012 11-3 1, 003 8 
Hong Kong...........-.] 1,012.0 —1.7 1,019.3 31} 1,002.0 9 
Naha +0. 2 1, 020 31 987 15 
+0.8 1,01¢ 31 996 22 
Petropaviovsk.......... 1, 007.7 —1.4 1, 028 29 990 21 
! And on other dates, 


Norg.—Data based on 1 daily observation only, except those for Juneau, Tatoosh 
Island, San Francisco, and Honolulu which are based on 2 observations. Departures 
are computed from best available normals related to time of observation. 


Ertratropical cyclones and gales.—Ship reports do not in- 
dicate October 1939 to have been appreciably stormier 
than the preceding month in middle and higher latitudes 
of the North Pacific. In fact, for the great stretch of the 
ocean lying between 130° and 155° west longitudes, no 
high winds were reported. Along the immediate coast of 
the United States, during the prevalence of cyclonic dis- 
turbances, the Swiftsure Bank Lightship, in 48°33’ N., 
125°00’ W., had southeasterly gales of force 8 to 9 on the 
Ist, 16th, 18th, and 25th. 

In east longitudes few gales due to extratropical causes 
occurred to the westward of the 170th merdian. These 
were of force 8 only, occurring on the 3d near 39° N., 
157° E.; on the 12th near 44° N., 166° E.; and on the 13th 
near 30° N., 159° E. The greatest concentration of 
storminess along the middle and upper steamer routes 
occurred between about 170° E. and 155° W., scattered as 
to dates and localities between the 4th and 26th. The 
heaviest early gale in this region was of force 10, lowest 
barometer 984.1 millibars (29.06 inches), reported on the 
4th by the American steamship W. H. Berg, near 50° N.., 
176° E. The most intense local development noted in 
connection with any of these storms occurred during the 
night of the 15th-16th near latitude 41° N., longitude 
176° E. Here the Japanese steamship Norway Maru, in 
the center of the cyclone, had a low barometer of 976.0 


millibars (28.82 inches) with a light southeasterly wind at 
10 p. m. of the 15th, followed at midnight by a west wind 
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of hurricane velocity. No further gales exceeding force 
8 or 9 were reported until the 18th, when a westerly gale 
of force 10, with moderate depression of the barometer, 
occurred near 41° N., 166° W. 

During the 21st to 23d a disturbance of moderate depth 
lay to the eastward of Midway Island. Local north to 
northeast gales of force 8 to 9 accompanied it, between 
latitudes 28°-32° N., longitudes 165°-172° W. 

One of the deepest cyclones of the month lay over the 
Aleutian Islands on the 25th and 26th and crossed into the 
Gulf of Alaska on the 27th. At Dutch Harbor, on the 
26th, pressure fell to 971 millimeters (28.67 inches). The 
highest wind reported on the 26th, in connection with the 
pg, was of force 9 from the northwest, near 55° N., 
169 

Tropical cyclones and gales.—Elsewhere in this issue of 
the Review is a report, by the Reverend Bernard F. 
Doucette, S. J., Weather Bureau, Manila, P. I., of four 
typhoons which occurred in the Far East during October 
1939. The only data that may be added to the report 
are with reference to the final storm described, that of 
October 20-23. This typhoon was noted as passing close 
to the eastward of the Bonin (Ogasawara) Islands on the 
23d and then inclining “‘to the northeast as 1t moved across 
the 150th meridian.”” According to a report received at 
this office from the Japanese motorship Arimasan Maru, 
the ship was evidently in this typhoon on the 24th. At 
11 a. m., local time, she encountered a south-southeast 
gale of hurricane force, lowest barometer 979.9 millibars 
(28.94 inches), in 36°00’ N., 151°18’E. At 2 p. m. the 
wind on — was southwest, force 12. The typhoon’s 
identity was lost after the 24th. 

In the southeastern Pacific Tropics one cyclone occurred. 
It appears to have originated not far from 15° N., 106° W.., 
on the afternoon of the 23d and to have moved about due 
north until it entered the Mexican coast at Cape Cor- 
rientes on the 25th. Two ships close to the coast south 
of the cape, one late on the 24th and the other early on 
the 25th, had southeast winds of force 7, with little depres- 
sion of the barometer. Press reports from Mexico, however 
indicate the storm to have wrought much damage to severa 
coastal towns, to crops, and to communication lines, 
with some disruption to shipping. The American steamer 
Nevadan was reported severely battered by the storm off 
Manzanillo. 

Tehuantepecers.—The first Tehuantepecer of the season 
occurred in the Gulf of Tehuantepec on the 16th with a 
north-northeast gale of force 8. On the 30th a force 7 
— was experienced, and on the 31st a northeaster of 
orce 9. 

Fog.—There was much less fog reported for the open 
Pacific than during the previous September, and most of 
the occurrences were observed during the early part of the 
month. In American coastal waters, ships reported 12 
days each with fog off Washington and Oregon; 18 days, 
off California; and 2 days, off Lower California. 


TYPHOONS AND DEPRESSIONS OVER THE FAR EAST, 
OCTOBER 1939 


By Bernarp F, Dovcerte, J. 
[Weather Bureau, Manila, P. I.] 


Typhoon, October 8-12, 1939.—As a depression, which 
very likely formed over the Eastern Caroline Islands, this 
storm first manifested itself about 500 miles south-south- 
east of Guam, October 3, and moved west-northwest 
across the Pacific. It gradually increased to typhoon 
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strength as it moved over the ocean and threatened both 
central and northern Luzon. The situation on the after- 
noon of October 7 showed the center changing its direc- 
tion to the northwest, a course which brought the typhoon 
across the Balintang Channel, passing about 30 miles 
southwest of Basco, Batan Islands, during the early morn- 
ing hours of October 9. The next 3 days witnessed the 
typhoon weakening and disappearing over the southern 
part of the Formosa Channel. 

At Basco, Batan Islands, the barometric minimum was 

erienced at 3 a. m. (Manila time) October 9, the value 
being 718.1 mm. (957.4 mb.) with east winds, force 12. 
Calayan, about 70 miles southwest of Basco, had a mini- 
mum of 724.8 mm. (966.3 mb.) at 1:40 a. m. October 9, 
the winds being from the west, force 9. No reports of 
loss of life were received and there did not seem to be any 
extensive property damage over Luzon. 

The upper winds over Guam from October 1 to 5 backed 
from the southeast quadrant to the north and then veered 
to the southeast. Velocities were under 50 k. p. h. except 
the morning ascent of October 3, when east quadrant 
winds 45 to 60 k. p. h. appeared above 3,000 m. Over 
the Philippines, October 5 to 7, there was a southwest 
quadrant current flowing over Zamboanga and Cebu, which 
increased to values over 50 k. p. h.; while stations of the 
countries west of the China Soa, such as Saigon, Indo- 
china, and Bandon, Thailand, did not have velocities over 
35 k. p. h. The few reports available from Menado, 
Celebes Island, show weak variable winds aloft with south- 
west and west quadrant directions prevailing. It seems 
from this distribution of velocities that the air from the 
southwest was drawn toward the center. As the typhoon 
center crossed the Balintang Channel, the highest velocity 
reported was 80 k. p. h., the ascents during these days 
being short and infrequent. 

Typhoon, October 7-13, 1939.—Very likely forming over 
the Eastern Caroline Islands, a depression seuaseont over 
the Pacific Ocean east-northeast of Guam and moving 
west-northwest, just as the preceding typhoon was chang- 
ing its course to the northwest. en the new storm 
reached the regions about 120 miles northeast of Guam, it 
had acquired typhoon strength, and its progress across 
the ocean was along a course which gradually inclined from 
the west-northwest to the northwest and north. It was 
central about 350 miles east-southeast of Naha, October 
11, apparently weakening. It recurved to the northeast 
and continued along this course, crossing the 150th merid- 
ian on October 13 as an extra-tropical depression, the in- 
tensity of which was unknown at the time this article was 
written. 

Before October 11, the existence and intensity of this 
storm was only suspected. Only the observations from 
Guam were available, until the arrival of the S. S. City of 
Elwood in Manila, when data from the ship’s log became 
available. This ship, on her way to San Bernardino 
Strait, first felt the typhoon October 7 and 8, her position 
being northeast of the center. On October 9, at 2 a. m. 
(ship’s time), the barometric minimum was recorded, 
746.0 mm. (994.6 mb.) with west by south winds, force 9, 
in latitude 16°54’ N., longitude 138°31’ E., her position 
now being southwest of the center. 

Of the few pilot balloon ascents made at Guam from 
October 6 to 9, only that of the morning of October 7 is 
significant, when northwest winds, 38 to 53 k. p. h. up to 
1,000 m., were reported. 


MONTHLY WEATHER REVIEW 


407 


Typhoon, October 10-18, 1989.—The morning weather 
map of October 10 showed the existence of a depression 
about 300 miles south of Guam, which then moved 
west-northwest about 200 miles. It intensified to typhoon 
strength before the next morning and it moved in a south- 
westerly direction during the morning hours. It seemed 
to be moving toward the regions south of Yap, but during 
the night of October 11-12, it changed to the northwest 
and kept this course across the ocean. When it reached 
the locality about 150 miles east-by-north of Basco, Batan 
Islands, it inclined to the north-northeast, moving quite 
rapidly. It passed close to and northwest of Naha and 
Oshima, all the time changing its direction toward the 
northeast and east. October 17 saw the storm weakening 
as it changed its course to the southeast, passing over 
the 150th meridian as a low pressure area, apparently of 
weak intensity. 

The S. S. Erling Brovig, en route to Hong Kong, was 
under the influence of this typhoon October 15. The 
lowest barometer reading, as copied from the ship’s log, 
was 725.7 mm. (967.5 mb.) at 7 p. m. (ship’s time) in 
latitude 23°31’ N., longitude 125°56’ E. The winds were 
from the south-southwest, force 5. Before this, the ship 
had experienced east winds, force 10, and when the barom- 
eter was rising, southwest and west-southwest winds of 
force 10 to 12 were experienced. The morning observa- 
tions, October 16, received from Naha, Nansei (Loochoo) 
Islands, showed a pressure of 740.0 mm. (986.6 mb.) with 
southwest winds of force 11. The afternoon observation 
of the same day from Oshima gave south-southwest 
winds of force 6 with lowest pressure at 739.0 mm. (985.3 
mb.). A news dispatch from Japan, dated October 18, 
stated that 33 lives were lost due to this typhoon. 

On October 10, the upper winds over Guam were from 
the east, with velocities from 44 to 71 k. p. h., up to 1,000 
m., a very good indication of development around the 
center then south of the station. As the center moved 
over the ocean toward Formosa, being over 500 miles from 
the southern part of the Philippines, the southwesterly 
current over Zamboanga and Cebu was weak, Cebu report- 
ing 60 k. p. h. at one level on the morning of the 15th, 
with the values reported at other times varying between 
10 and 40k.p.h. The few reports received from Menado, 
Celebes Island, showed weak variable winds, with east 
and southeast quadrant winds prevailing aloft, certainly 
indicating little danger for the Philippines. 

Typhoon, October 20-23, 1939.—This storm first ap- 
peared as a vague low-pressure area which moved north- 
west to the ocean regions north-northwest of Guam, 
probably forming southeast of Guam. It became a 
depression, central about 300 miles northwest of Guam on 
the moraing of October 21, and seemed to increase in 
intensity as it moved about 200 miles northeast of that 
locality. The next morning (22d) there was no doubt 
but that it was a typhoon, located about 200 miles south 
of the Bonins and moving in a northerly direction. It 
passed close to and east of the Bonins, according to avail- 
able information, and then inclined to the northeast as it 
moved across the 150th meridian. 

The lowest barometer reading at the Bonins (only 
synoptic data being available) was 747.0 mm. (995.9 mb.) 
on the morning of October 23, the winds being west, force 3. 
At Guam, the upper winds were weak, changing from the 
southwest and west quadrants to the southeast quadrant 
on October 21. 


408 MONTHLY WEATHER REVIEW OcroszR 1939 


CLIMATOLOGICAL TABLES 


CONDENSED CLIMATOLOGICAL SUMMARY 


In the following table are given for the various sections of the climatological service of the Weather Bureau the 
monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, with dates 
of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated by the 
several headings. 

The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and the 
greatest and least monthly amounts are found by using all trustworthy records available. 

The mean departures from normal temperatures and precipitation are based only on records from stations that 
have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 
stations. 

Taste 1.—Condensed climatological summary of temperature and precipitation by sections, October 1939 


(For description of tables and charts, see Review, January, p. 31] 


Tem perature Precipitation 
Monthly extremes & Greatest monthly Least monthly 
sa g 3 
3 Station Station 3 & Station Station 
=} 
°F. In. In. In. In. 
Alabama. ..... -| 6.9 | +2.2) Centerville..........| 94 26 0.38 | —2.64 | 1.61 | 7 0. 00 
Arizona 60.2 | —1.4 | Gila Bend..........-. 1 .42 | —.41 | Cochise Stronghold.} 2.67 | 16stations__. -| .00 
Arkansas... ... 65.4 | +2.7 | 23 | 2 stations 20} 31 1.71 | —1.42 | Eureka Springs___-. 8.48 | Plantersville -| .00 
California. —~.3 | 105 | 112 | Tamarack 25 11 1.07 | —.16 | Scales_.............. 5.46 | 13 stations____- -| .00 
Colorado....... -| 47.9 | +1.1 | Holyoke............| 93 30 .59 | —.56 | Sunbeam (near)_._-- 2.31 | Satations............. 00 
Florida... 95 33 | 129 || 2.99 | —1.26 | 16. 79 |----- 00 
95 17 | Blairsville........... 22} .33 | —2.40 | Carlton 1.92 | 3 .00 
56 |. S 6| 27 1.40] —.08 | Deception Creek._..| 3.91 | 24 
Iiinols. ...........-..] 58.0 | +24 | 3 stations............ 22} 3111216] —.42 | Sycamore. .47 
57.6 | +2.8 | Madison............ 100 8 | 2 stations............ 2} 15 —.04 
53.4 | +1.8 | 5 stations............ 95 14} 28 1.48] —.85 | 4.19 | Sioux City. .......... 
61.1 | +3.9 | Wellington.......... 101 18 | 28 .60 | ~—1.30 | 2.89 | 6 .00 
Kentucky............| 60.9 | +2.7 | Frankfort...........| 95 8 | Mammoth Cave....| 23] 29 || 211 | —.59 | Mammoth Cave_...| 4.37 | 80 
69.7 | +1.3 | Calhoun. 98 voce 28) 31/1) 215} —1.15 | Melville __.........] 8.82 | Lake Arthur (near)__| .16 
Maryland-Delaware..| 57,2 | +1.1 | Great Falls, Md....| 94 9 | Oakland, 15] 15 4.80 | +1.78 | Oxford, Md_........ 7.02 Sum- | 1 57 
mit, 
Michigan. ........... 48.6) +.1 | 2stations............ 93] 18/G 11] 29 || 2.57} —.28 | Eau Claire (near).._| 4.71 | 57 
Minnesota. .......... 44.8 | —1.5 | Boardsley..........- 88 6 | Park Rapids_....... 7} 281} 1.62) —.22 | Red Lake Falls___.- 3.42 | . 57 
Missouri. ...........-] 61,1 | +3.6 | Edgerton............ 100 7 | Ragerton............ 19} 31 1.89) ~—.97 | Williamsville__...... 6.98 | 13 
Montana............. 45.2} -+.3 | 2stations............ 82} 11 | Simpson —-13| 261] ebgen Dam_..-...| 2,35 | Malta...............- 01 
Nebraska. ........... 53.6 | +2.0 Falls City.........-- Of 15} .68! —.79] 2.61 | 00 
$1.1] Overton............- 91 1] Mala Vista Ranch..| 9] 1.08! +.51 | Marlette Lake_.....| 2.88 | 3 .00 
New England........ 49.5 .0 | 2stations............] 91 10 | Chelsea, Vt__.......| 10] 25 || 4.68 | +1.13 | Houlton, Maine..... 6.64 | New Durham, N. H-| 1.70 
New Jorsey........--| 4.9] +.2] Elizabeth.........-- 93 10 | 2 stations...........- 19 | 116 || 4.24 | +.83 | Toms River___...... 5.79 | Long 2.08 
Now Mexico. ........) —.8 | Carlsbad...........-] 95 6 | Eagle Nest.........- 7/ 31 
New York 91 10 | 11] 18 || 3.52] +.22 | 5.87 | 1.30 
North Carolina. .....| 62.6 | +2.7 | 6 stations............| 95 19 | Banner 16} 15 || 219 | —1.16 | New Holland. 26 
North Dakota........| 41.3 | —2.5 | Oakes...............] 84 —6 .75 | —.26 | Casselton_..........| 2.36 | Berthold Agency-..... T 
4.1 +2.6 | Germantown.......-| 98 9 | 2 stations..........-. 19 |}! 15 || 3.00 >). 1,45 
Oklahoma............ 101 6 | Boise City. -........- 19 1.70 | —1.21 6.40 | Boise City. T 
40.8] +.1 13 | 2stations............ 8} 202) +.12] 9.03 | Big 08 
Pennsylvania. ....... 53.6 | +1.0 | Phoenixville........} 92 10 | Mount Pocono.....- 18 || 3.88 | +.64 | 6.69 | 2.38 
South Carolina... .... 6.6 | +2.8 | 2stations_........... 18 | 2stations__.......... 27: 16 1. 2.84 | 
South Dakota........| 48.6] +.1 | 3 stations............ 90 6 | Gethaus Farm 28 1.13 | —.03 | 2stations............| 2,08 | La .42 
62.9 | +3.2 }..... oldwater..........| 21} 29 || 1.25 | —1.50 | Celima.............. 3.88 | 
60.5 | +1.8 103 98 | 2 stations............ 22; 30 || 1.42) —1.34 5.73 | 
Utah... --| 40.5 85 == 12 |! 26 || 1.25 +.15 | Silver 3.04 | T 
58.8 | +1.5 | Diamond Springs...| 95 16 || 3.17} +.16| 7.33 | Moores Creek Dam__| .37 
50.1 +.6 | Castlerock .........-. RS 16 | Soda Springs Camp_} 14} 25 || 2.59 | —.50 | Clearwater_.__...... 12.44 | Naches -03 
West Virginia........| 55.9 | | 5 stations... ....... 92} '8 Becktey............. 14] 15 3.24) +.38 | 5.58 | Kanawha Falls.._..-- 
48.2 .0 | Brodhead ........... R8 7\3 10} 17 || 1.86) —.50 | West 3.75 | Lad 1.01 
Wyoming........ 88 | Jenkins Ranch...... 4] .80| —.28 | Snake River........| 2.22 | -00 
Alaska (September)..| 43.9} +.1 | 70; Wiseman............ —2/ 18 449!) +.07 | 20.58 | Fort 47 
73.6) —.1 | 92 6 | Kanalohuluhulu....| 45 3 || 8.61 | +3. 28 Water In- | 30.00 | 
‘ake Co, 
Puerto Rico.......... 78.6 | +.4] Ponce.......... 57 | 30 || 840) +.66 15.16 | Playa (Vie- | 2,25 
queo). 


! Other dates also. 
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Tasie 2.—Climatological data for Weather Bureau Stations, October 1939—Continued 

g| |s 
Pressure Temperature of the air Precipitation 4 
giz {2 

| = stig “ig Bl £5 eisis 

m ie id | 1A IA als ra) & la 

Ohio Valley and Ft. In. | °F. | °F. °F. 0-10| In. | In. 

Tennessee 60,3) +-2.6 69 4,1 

Chattanooga +0. 01} 66.4) +4. 5) 92] 78} 38) 31 37 25 2 25 27 7| 7| 3.6) 0.0) 0.0 
Knoxville +. 01) 63.6) +3.7| 90) 8! 76; 36) 29 338 . 38 4 4 20 22 5 3.5) .0 
Memphis ? .00 | *6.6) 4-3. 3] 89) 23) 76) 35) 31 27 . 94 4 25 27 . 5} 3.1] .O} .0 
Nashville .00 | 64.6) +3.6] 91! 8) 76) 33) 20 38 1.13 6 28 27 6| 6) 3.7) .0 
Lexington... _ | 59.9) +2.5] 91] 9} 74) 29) 29 40). 2. 58 56 <@- 
Louisville ? —, 61.6] +2.3) 89) 8} 72) 35] 29 34 1.38) —1.3 4 9.1) s 31 2! 5} 64.1) .@ .0 
Evansville —. 01) 62.6) +3.2) 91) 7) 7 35} 31 36 1.91) —.9 6 9.2 28 27 5| 3.6; T) 
Indianapolis —. 02) 58.7) 4-3.0} 89] 8) 69) 32) 20 2.90) +.2 7 8.3] s 25 22 7| 914.1) .0 
Terre Haute ._.... 60. 2 ..| 93} 7 32) 15 36 1.89; —.8) 10) 10.0 29 27 8| 4.3] .0 
Cincinnati 01) 59.0} +3.3) 90; 8} 70) 30] 29 39 2.18) —.3 6 7.3) s 22 27 6} 6) 3.6; 
Columbus. .. —. 02) 57.2] 4-2.0] 89) 8] 68! 31] 15 35 3.17] 4) 31 22 5| 10) 4.6} Ti] 0 
Dayton 57.3) +-2.3) 87) 8) 68) 28) 15 36 2.25} —.3 10.8) s 36 22 8 4.0) .0 
Elkins ? +.01) 53.4) +1.1] 84) 8) 67) 21) 15 44 4.32) +1.4 9 5.5 27 28 8} 15} 6.2} Ti T 
Parkersburg. ........ —.O1} 58.2) 42.1) 89) 9 28) 15 40 3.13) +.6 8 6.3) s 24 28 8} 3.8) .0 
Pittsburgh '......... —.02| 55.5) —. 2) 87] 9} 66) 27) 29 33 3.14; 12) 11.0 34 28 8} 12! 6.4, .0 

Lower Lake Region 52.9) +-0.8 2.51) —0.4 5.9 
—.04| 52.0) 74) 9) 50) 31) 28 27 1. 83) —1.5 16.0 49 28] 10; 13) 
Oanton...............]| 448} 10] 61] 20.50) 20.90). 7.0] —.2) 77) 10; 58} 20) 18 37 2.42) —.6 8.6 30 14) 6} 18} 6.9) .0 
Ithaca. ...............] 836) 77] 100) 20.12) 30.04)._.__. 51.2) +. 1} 87) 10} 61) 27) 25 34 2.49) —.5 9.3 29 28} 5] 1216.5) T) .O 
—, 05) 51.4) +. 2) 82} 10) 60) 27) 25 34 2.544 —.7 10.2 30 28; 6 6 19) 7.3} .O 
Rochester —, 03) 52.0) +. 5) 81} 5] 60) 30) 24 33 1. 53} —1.1 8.6 30 19} 1716.6) .0 
Syracuse —. 05) 52.0) 86) 10] 62) 28) 24 36 2.79 .0 7.2 23 28] 7) 15} 6.5! 
Erie —. 03) 54.6) +1. 2) 82} 8] 62) 34) 18 26 4.56) +.9 8.8 26 28; 9} 7| 156.0) .1) T 
Cleveland —.02| 56.2) +2.6) 88} 8) 64) 33! 29 27 1.845 —.9 16.8 43 28] 11] 12; 5.2) Ti .O 
Sandusky —. O01} 55.8) +-1. 5) 92) 8] 66) 29) 29 33}. 2.21); —.2 9.5 27 28 5) 13} 5. .0 
—. O01) 54.8} +1.4] 91) 8) 64) 31) 15 30 2.54, +.2 9.6 31 5} 10, 4.5) .0 
Fort Wayne. ........-. ...| 54.5] 89) 8] 65) 30) 29 33 3.71) +1.1 9.4 29 9} 10) 4.9) T} .0 
—. 03} 52.9) 89) 8] 63) 29) 15 29 1. 66} —1.0 10.5 34 0} 11) 5.5) TY .O 

Upper Lake Region 48.4, 0.0 2.51) —0.2 6.3 

29. 30} 29.96! —. 07] 47.2} +.1) 80) 4) 56; 25) 24 1.10} —1.6 11.3 10} 14 6. 
29. 29; 20.96) —. 05] 45.4) —.6) 70) 5) 52) 27) 28) 2.16, —.5 11.4 12} 13) 6. .0 
Grand Rapids 29. 29.99) —. 05) 52.8) +1.6) 84) 9) 62; 32) 17 2.64, —.2 11.9 9} 15) 6. — 
29. 06} 30.01). ..... 50.9} +. 6) 84) 8) 61) 26) 15 3.60) +1.1 9.0 11} 10} 5. 
20. 12) 20.93) —. 08) 44.4] —2.3) 77) 7| 51) 25) 28 2.55) —.2 8.6 12] 17] 7.2) 9.1) .5 
Sanit Ste. Marie. . 29. 14) 20.94) —. 07) 42.0] —2.6) 68) 5) 50) 21) 24 3.90) +.2 9. 2) 6| 23) 7.9] 4.0) .1 
20, 28) 30.01) —. 02) 56.0] +2.0) 84) 65) 32) 31 1.79} —.7 11.3 8} 10) 4. -0 
| 20.28) 29.95) ~—.07| 49.0) 77) 57] 27| 17 2.83) +.3 10.8 11] 14) 6. 
Milwaukee? | 20. 23) 29.90) —. 04) 53.2} +2.1) 83) 62) 31) 28 2.43) +.1 13.3 8} 13) 5. .0 
28. 68; 20.91) —.09) 43.0) —1.1| 71} 2) 51) 20) 17 2.09} —.2 13. 0) 13} 11) 6.2) L. T 
North Dakota 41.4) —2.3 0.99 6.8 
Moorhead, Minn... .. | 28. 96 —. 06} 42.6) —1.9) 79) 1) 52) 13) 28) 34 1. 43 7| 20) 7.4] 1.4) .0 
Bismarck | 28.19 —. O01) 43.0) —1.9) 7 1) 54; 8} 28) 32 .81 19} 10) 6.8} .7| .0 
Devils Lake. ......... 28. 35 —. 04} 39.2) —3. 2] 71) 19) 48) 11) 28) 30 30 . 68 7| 20) 7.6) 1.3) T 
Grand 40.3) —8.3] 70) 19] 49} 19) 28) 32 $2|___| 1.74 
27.97 . 00) 42.0) —1.4) 73; 1) 53) 10) 16) 31 30 14) 5.3) .1) .0 
Upper Mississippi 
Valley 55.5) +2.2 2.03 4.5 
Minneapolis, St. Paul, 

29.03) 29.94) —.07) 47.5) —1.4) 77| 1) 57| 23) 28 35 1.565 — 12.3 9} 14) 6.4) .6) .0 
La Crosse 20. 23) 29.96) ~.06) 50.7) 79) 7| 60) 25) 17 38 1.71 2 6.0 10] 11] 5.5) .5} .0 
Madison........... 29.04) 20.98) —.05) 52.0) +1.7| 84) 7| 62) 29) 28 39 1.93 9.1 6| 14, 5.91 Ti .0 
Charles City... .. 28. 88; 29.98) —. 04) 49.9) +1.3) 80) 61] 24] 28 36 1. 55 .8 7.3 8} 4.6; Ti 
29. 34) 30.00) 56.0) +2.3) 89) 67) 28) 14 40 1.91 10.7 8} 10: 4.7; Ti .O 
Des Moines | 28.93) 20.96) —.07) 54.8) +1.4] 92) 7] 26) 14 38 1.16 3 10. 6 8| 63.5) 
| 20. 23) 20.98) —. 06) 43.4] +1.5) 87) 7| 64) 28) 28 39 4.19 6.6 11; 5.1) .O 
29. 35) 30.00) —. 05) 58.8) +3.2) 94) 70) 27) 14 40) 2.35) +.1 8.2 8) .O 
20. 69) 30 07 .00) 63.3) 4+2.9) 87 7) 74| 34) 31 49 1.47} —1.3 8.4 10} 3} 3.3; T) .O 
| 29. 20) 30.02) —.03) 57.1) +5. 1) 80) 6) 70; 29) 14 42 3.80, +1.5 6.0 11} 4) 3.5) .0} .0 
Springfield, 29. 37; 30.03) —. 02) 59.6) +3.8) 90) 8) 72) 30) 31 43 1.99) —.5 12.3 7| 10) 4.3) .0O 
20. 43) 30.04) —. 02) 62.6) +3.8) 93) 7) 73) 33) 31 44 -77| —2.0 12.7 9} 3} 29) .O 

Missouri Valley 56.9) +2.7 1.13 3.8 
Columbia, Mo... 29. 18} 30.02) —. 03) 61.1) +4.5) 96) 7] 74) 25) 31 1.33 5} 8.1 8 7| 7) 4.1 
Kansas City 29. 18) 29.99; —. 05) 62.1) +4.4) 98) 75) 28) 31 3} 10.0 29 5) 6) 3.2 .0 
20.11) 20.99) 60.0) +4.0) 96) 7) 72) 29) 31 95 4 91 4 4, 4.2.5 .0 
Springfield, 28. 62} 30.06) +.01) 62.2) +4.0) 92) 7) 75) 27) 31 2. 26 6 8.5 9 7| 5) 3.3 .0 

28.93; 20.98) .....| 62.2) +5.2) 97) 7) 76) 31) 31 10.3 4 9 3) 3.0 .0 
28. 70) 29. 97 —. 06) 56.4) +2.2) 87) 6) 70) 27) 30 . 93 4 9.9 4 9 6 3.7 .0 
28. 92 29. 97; —. 06) 55.4] +1.1] 87] 6) 68) 28 1.09 11.1 4 10) 6 3.9 .0 
27. 26; 29.98) —.03) 49.6) +.3) 83) 6) 62] 24) 30 1,88 5 9.7 29 9 8) 4.5 .0 
2.74 29. 97; —. 05) 52.5) +1.6) 84) 6) 65) 22) 28 . 26 4 10.6 29 6} 10) 4. .0 
1, 289 28. 58) 29.97) —.04) 47.6) 87) 6) 61) 13) 28 .81 14. 5 ll 7| 5.0 -0 

Northern Slope | 47.4) +2.4 0.62 5.5 
26. 49. 78} 22) 61) 24) 24 92 6 19 11) 15) 6.3 
27. 34) 30.00) +.02 43.6) —.9) 77) 14) 56 4) 26 87 4 20 9 5.2) .0 
Flelena. 194) 25.83) 30.04, +.01 46.7} +1.8) 72 23 56) 12) 25 1.24 28) 3) 11) 17| 7.3) 
Missoula... pe .| 48.2} 73 23 59) 23) 25 86 24 8 16 6.3 .0 
Kalispell... 973 30.04, +.03 46.4 72,14 4 25 22 24 22) 7.6) -0 
Miles City 371 30.00.00 48.2! $1.7! 78) 1° 61! 26! 27! y 14) 13! 6.71 
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TaBLe 2.—Climatological data for Weather Bureau Stations, October 1989—Continued 
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TaBLE 3.—Data furnished by the Canadian Meteorological Service, October 1939 
| Pressure Temperature of the air Precipitation 
Altitude |! 
mean ation ean par- 
an. 1, mean sees mean m maxi- ini- ighest | Lowest Total 
1919 of 24 of 24 from min.+2 | normal | mum mum from _ | snowfall 
hours hours 
Feet In In, In °F. °F. 7. °F. In. In. In, 
o, ney, Cape Breton Island. . bon l AS 20.81 20.94 0.01 49.2 +1.4 55.5 42.9 72 30 5. 60 +1.05 0.1 
alifax, Nova Scotia AN 20. 69 29.96 —. 06 50.6 +1.9 56.3 44.8 72 26 8. 36 +3.14 .0 
Yy armouth, Nova Scotia... 65 29. 86 20. 97 —. 06 49.6 +.8 56.7 42.6 66 26 5.02 +. 89 i 
Charlottetown, Prince Edward Island. 38 29. 86 29.95 —.03 48.1 +.3 A.6 41.6 74 26 8. 85 +4. 55 -5 
Chatham, New Brunswick. ............ 28 20. 81 29. 92 —.07 43.6 51.8 35.4 69 20 5.49 +1. 51 1.4 
Father Point, Quebec. . .. Rey ss ve 20 29. 89 20. 91 —. 05 41.0 +.6 47.0 34.9 57 24 3.69 +.42 2.1 
oucet, Quebec... oh 1, 236 28. 55 29. 93 —.10 35.2 —2.8 43.4 27.1 66 7 5.08 +1. 32 19.5 
Ottawa, Ovtario ...... 236 29. 60 29.97 —.07 44.7 53.8 35.6 72 18 2.70 —. 78 
Kingston, Ontario... .. 285 29.70 30.01 —. 03 46.6 —1.8 56.4 36.7 71 18 2. 64 —.36 -0 
379 29. 50 30.00 —. 06 50.1 +1.7 57.2 42.9 76 29 1.89 —.54 T 
Cootwane, 36.8 —2.3 44.4 29.1 63 5 5.10 +. 48 5.5 
White River, Ontario. ................. 1,244 28. 58 29. 94 —.06 36.6 —15 45.0 28.3 68 3 3. 21 +. 64 7.0 
London, Ontario... 808 29.14 49.6 +1.4 59.0 40.2 76 24 3.31 +.49 T 
Southampton, | Reema ee 656 20. 26 29. 98 —.05 49.0 +1.0 58.1 39.8 77 28 4.19 +.99 0 
Parry Sound, Ontario... 688 29. 28 29. 98 —. 05 46.2 .0 53.9 38.4 77 20 3. 68 —.32 14 
Port Arthur, Ontario O44 29.29 29. 92 —. 08 39.4 —2.4 47.5 31.2 oF 14 2. 32 -.13 2.3 
Winnipeg, Manitoba. .......... 760 29. 08 29. 95 06 36.8 ~4.3 44.5 29.1 63 15 —1.16 
Minnedosa, Manitoba 1, 690 29.12 29. 97 —. 02 35.2 -5.0 44.0 26.4 64 8 . 60 —. 50 1.7 
Le Pas, Manitoba ... 860 28. 97 29.97 +.04 29.6 —4.5 38.2 20.9 58 -11 1.15 +.05 9 
Qu' Appelle, Saskate 36.0 —4.2 46.7 25.4 71 4 1.02 -.11 5.2 
Moose Jaw, Saskatchowan._....... 38.6 —2.6 49.7 27.5 74 1 —.04 6.5 
Swift Current, 2, 392 27.15 20.01 +.01 37.1 —4.9 48.0 26.3 71 —5 +.13 6.0 
Medicine Hat, Alberta... 2,365 || 27.47| 30.00} +.08 41.0) 53.1 28.8 72 86, +.27 22 
Prince Albert, 1, 450 28. 38 29.97 | 34.2 —~4.4 42.5 26.0 66 0 66 —-.19 5.3 
Edmonton, Alberta 2, 150 27. 58 oF 34.2 —6.6 43.2 25.2 62 -13 1.73 +1. 02 13.0 
Victoria, British Columbia. ............ 230 29. 84 30. 09 +. 05 51.4 +10 56.8 46.0 67 35 3.31 +. 59 0 
LATE REPORTS FOR SEPTEMBER 1939 
Quebec 206 29. 66 29. 98 —0. 04 55.8 +0.2 63.4 48.2 87 32 5. 26 +1. 24 0.0 
Banff, 49.6 +2.6 60.8 38.3 78 26 3.01 +1. 28 .6 


4.——Severe local storms, October 1939 
[Compiled by Mary O. Souder from reports submitted by Weather Bureau Officials} 
(The table herewith contains such data as has been received concerning egvese tes local storms that occurred during the month. A revised list of tornadoes will appear in the United 


Meteorological Yearbook] 
Width | Loss| Value of 
Place Date Time of path, | of Eoew Character of storm Remarks 
yards life troyed 

Couneil Bluffs, Towa......... Lightning struck an electric substation; wires down; trees uprooted. 

win 

Emmet County, Iowa..... 0 $55, 000 0..........| Buildings on 3 farms wrecked or damaged with lesser damage oc- 

curring on about 12 other farms; 1 person meeeet. Loss in crops, 
mostly corn. Storm of short duration and path narro 

Garnett, Kans., and yieinity 4/10 p.m_..... 0 5, 500 Originated about 2 miles southwest of Garnett and through 
northeastern portion of the city with little damage. Near the ci 
_— hangar and 2 planes were di and several farm buil hogs 

damaged; path 8 miles long. 

Martin and Blne Earth O fi ccnacskesccndisncascnetibasese 6,000 | Thundersqualls._.| In Mankato, where the greatest damage occurred, streets were flooded 

Counties, Minn. when 1.33 inches of rain was reported to have fallen in less than 20 min- 
utes. Path about 70 miles long. 

ond 6 | Op. m....... 8,000 | Wind and hail....| Property damage from wind, $7,000; crop loss from hail, $1,000. 

ex., vicinity 

Fort Stockton, Tex........... 8 | 1:30 p. m__.. | ee! fae: Loss to crops; pro damage not estimated. 

8 | 3:15 m.. 20,000 | Straight-line wind_| Property dam: » 

Escanaba, Mich.............. This is repo to have been the most severe hailstorm in the history of 
Escanaba. Property damage includes roofs, windows, awnings, signs, 
automobile tops, and windshields. 

60,000 | Wind............. Property damaged. 

Canton, N. Y.. 6,000 | Thunderstorm....| Barn and contents destroyed. 

Kirkland, vicinity of... TE: Electrical. ........ Large farm residence burned. 

' Miles Instead of yarda, 
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LATE REPORT 
Severe local storms, September 1939 
Width of i Value of ot 
yards | life 
st. M and southern Cal- 10 | 3-4 p. m..... 18 $50,000 | Heavy hail........ Much loss in tobacco and other late crops; path 25 miles long in St. Marys 
vert Coun! Md. 
Ark., vicinity of. 2 2,000 | Thunderstorm..../ Barn contents Ore. 
Grants- 29 | 2:45-3 p. 43 7,500 | ; windows broken; loss in apple crop; 
v path miles 
Camden, Ark 29/6 500 undersquall....| Pro d 
Ei Dorado, Ark.............. 29 Pm. Thunderstorm. ... 
Piggott, Ark., vicinity of. do. 800 |..... Livestock killed. 
Scott, Ark., vicinity of. ...... 20 do. 600 |..... Do. 
- » and vi- 20 6,000 | Electrical......... Property damaged. 
4 Miles instead of yards. 
396208—-30- 
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